Physiological reactivity of schizophrenic and control subjects to dimensions of primary intensity of pure tones and of socioemotional significance of words. by Bergeron, James Arthur
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
Doctoral Dissertations 1896 - February 2014
1-1-1967
Physiological reactivity of schizophrenic and
control subjects to dimensions of primary intensity
of pure tones and of socioemotional significance of
words.
James Arthur Bergeron
University of Massachusetts Amherst
Follow this and additional works at: https://scholarworks.umass.edu/dissertations_1
This Open Access Dissertation is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in
Doctoral Dissertations 1896 - February 2014 by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.
Recommended Citation
Bergeron, James Arthur, "Physiological reactivity of schizophrenic and control subjects to dimensions of primary intensity of pure
tones and of socioemotional significance of words." (1967). Doctoral Dissertations 1896 - February 2014. 3335.
https://scholarworks.umass.edu/dissertations_1/3335

PHYSIOLOGICAL REACTIVITY OF SCHIZOPHRENIC AND
CONTROL SUBJECTS TO DIMENSIONS OF PRIMARY
INTENSITY OF PURE TONES AND OF
SOCIQEMOTIONAL SIGNIFICANCE
OF WORDS
A Dissertation Presented
By
James Arthur Bergeron
3. A., University of Massachusetts
K. S., University of Massachusetts
Submitted to the Graduate School of the
University of Massachusetts in
partial fulfillment of the requirements
for the degree of
DOCTOR OF PHILOSOPHY
Maz, 1262
Major Subject! Psychology
© James Arthur Bergeron
All Rights Reserved
PHYSIOLOGICAL RSACTIVITY OF SCHIZOPHRENIC AND
CONTROL SUBJECTS TO DIMENSIONS OF PRIMARY
INTENSITY OF PURE TONES AND OF
SQCIOEKOTIONAL SIGNIFICANCE
OF WORDS
A Dissertation
By
James Arthur Bergeron
B. A., University of Massachusetts
M. S., University of Massachusetts
Approved as to style and content by:
fad of Departmen r of Committee
M^Sper of Committee
May,
lv
ACKNOWLEDGMENTS
I would like to thank Dr, Seymour Epstein for the con-
siderate support and guidance he rendered me in the carrying
out of this thesis. Also, I would like to express my appre-
ciation to Dr. Claude Neat, Dr, James Snedecor, and Dr.
William Harrison for having served on my Guidance Committee,
and to Joseph Mach for his technical assistance.
Dr. William Green, Superintendent of Fairfield Hills
Hospital, Newtown, Connecticut permitted this research to
be carried out at the hospital. Dr. David Begelman, Direc-
tor of Psychological Services at Fairfield Hills Hospital,
was most helpful in allowing time to work on this disserta-
tion, and Miss Eunice Cook, Assistant Director of Nursing
at Fairfield Hills Hospital, was instrumental in helping to
obtain control subjects. Jerome Mabli and Miss Ellen Sudik,
Research Analysts at Fairfield Hills Hospital, were extremely
helpful in the scoring of the many measures employed in this
study.
I would also like to express my appreciation to Dr.
Reynaldo Alonte, Staff Psychiatrist at Fairfield Hills Hos-
pital, for his special assistance in the evaluation of medi-
cations) and to him and the psychiatrists and psychiatric
aides who were helpful in rating some of the measures used
in this study. I am grateful, too, to the hospital employ-
Vees and patients who served as subjects in this study.
I would like to express my appreciation to my daughter,
Brenda, for her considerateness. Lastly, I express my
most heartfelt gratitude to my wife, Lenora, for her endur-
ing, compassionate understanding and support in the face
of countless sacrifices.
Vi
Table of Contents
Page
Introduction
,
Statement of the Problem
-q
Method
Subjects u
Test Materials 23
Procedure 29
Scoring 33
Results 39
Comparison of Good Premorbids, Poor Premorbids,
and Normal Controls 39
Electrical Skin Conductance 39
Finger Movement. 5^
Verbal Reaction Time 58
Respiration 58
Comparisons of Schizophrenics Divided According
to a Number of Subject Variables 63
Length of Hospitalization 63
Paranoid Tendencies 70
Social Withdrawal. 72
Motoric Withdrawal 76
Drug Dosage 73
Initial Basal Conductance Level
vll
Discussion
Summary
Bibliography
.....
Appendix A
Phillips Scale of Premorbid History ......
Appendix 3
Venables' Scale for Measuring Social Withdrawal
Appendix C
Venables and O'Connor's Scale for Measuring
Paranoid Schizophrenia .....
Appendix D
Analysis of Variance Tables for all Measures
Examined Comparing Good Premorbid s, Poor
Premorbid s, and Normal Controls
Appendix E
Comparisons of Variances of the Subjects Within
the Good Premorbid, Poor Premorbid, and Normal
Control Groups for all Measures Examined • . •
Tables
Table 1 Comparison of Good Premorbids, Poor Pre-
morbid s, and Normal Controls on Age,
Education and Vocabulary ...
2 Means, Ranges and Standard Deviations for
length of Hospitalization, Paranoid Tenden-
cies, Social Withdrawal and Motoric With-
drawal Variables .......
3 Initial Basal Conductance in
Micromhos Analysis
Page
98
106
109
117
120
123
126
151
17
20
41
viil
Page
Table 4- Kean Initial Basal Conductance in
Micromhos of Diagnostic Groups Vl
5 Galvanic Skin Response in Micronhos Times
10** Analysis for Word Stimuli 42
6 Mean GSR in Micromhos of Diagnostic Groups
for Word Stimuli, 43
7 Mean GSR in Micromhos of Diagnostic Groups
for Sound Stimuli . . . , 43
8 Mean GSR in Micromhos for the Interaction
of Diagnostic Group by Stimulus Level for
Word Stimuli 44
9 Mean GSR in Micromhos for the Interaction
of Diagnostic Group by Stimulus Level for
Sound Stimuli 44
10 GSR Mean Rank Order for the Interaction of
Diagnostic Group by Stimulus Level for
Word Stimuli • • 48
11 GSR Mean Latency in Seconds of Diagnostic
Groups for Word Stimuli •••*••••••
12 GSR Mean Latency in Seconds of Diagnostic
Groups for Sound Stimuli
13 GSR Mean Recruitment Time in Seconds for the
Interaction of Diagnostic Group by Stimulus
Level by Test Half for Sound Stimuli. . . .
lx
Page
Table 14 Mean Basal Level In Micromhos of Diagnos-
tic Groups for Word Stimuli. 53
15 Mean Basal Level in Micromhos of Diagnos-
tic Groups for Sound Stimuli 53
16 Mean Basal Level Change in Micromhos for
the Interaction of Diagnostic Group by
Stimulus Level for Word Stimuli 55
17 Mean Algebraic Motor Response Time in
Seconds of Diagnostic Groups for Word
Stimuli 57
18 Mean Positive Motor Response Time in
Seconds of Diagnostic Groups for Word
Stimuli 57
19 Mean Respiration Rate Change (Poststimulus-
Prestimulus) in Cycles per Minute for the
Interaction of Diagnostic Groups by Test
Half for Sound Stimuli •
20 Mean Poststimulus Respiration Rate in
Cycles per Minute for the Interaction of
Diagnostic Groups by Test Half for Sound
Stimuli 61
21 Mean GSR in Micromhos for the Interaction of
Length of Hospitalization by Order of Presen-
tation for Word Stimuli ^
XPage
Table 22 GSR Mean Rank Order for the Interaction of
Length of Hospitalization by Test Half for
Sound Stimuli 66
23 Mean Anticipatory Motor Response Time in
Seconds for the Interaction of Length of
Hospitalization by Order of Presentation
for Word Stimuli 68
2b Mean Motor Reaction Time in Seconds for
the Interaction of Length of Hospitaliza-
tion by Test Half for the Word Stimuli , . 69
2 5 Mean Poststimulus Respiration Rate in
Cycles per Minute of Length of Hospitali-
zation Groups for Sound Stimuli 71
26 Mean GSR in Micromhos for the Interaction
of Paranoid Tendencies by Test Half for
Word Stimuli * * 71
27 GSR Mean Recruitment Time in Seconds for the
Interaction of Paranoid Tendencies by Stimu-
lus Level for Word Stimuli 73
28 Mean Anticipatory Motor Response Time in
Seconds of Paranoid Tendencies Groups for
Sound Stimuli
29 Mean Motor Reaction Time in Seconds for the
Interaction of Social Withdrawal by Test
Half for Word Stimuli 77
xi
Page
Table yj Mean GSR in Micromhos for the Interaction of
Motoric Withdrawal by Stimulus Level for Word
Stimuli. ...... .... 77
31 Mean Respiration Rate Change in Cycles per
Minute of Motoric Withdrawal Groups for Sound
Stimuli. 72
32 Mean GSR in Micromhos for the Interaction of
Drug Level by Order of Presentation for Word
Stimuli. ............ 79
33 Mean Algebraic Total Motor Time in Seconds
of Drug Level Groups for Sound Stimuli . . 81
3*+ Mean Positive Motor Time in Seconds of
Drug Level Groups for Sound Stimuli. ... 88
35 Initial Basal Conductance in Micromhos
Analysis for Initial Basal Conductance
Level Groups 83
36 Mean Initial Basal Conductance in Micromhos
of Initial Basal Conductance Level Groups 84
37 Mean GSR in Micromhos of Initial Basal
Conductance Level Groups for Sound
Stimuli 84
38 Mean GSR in Micromhos for the Interaction
of Initial Basal Conductance Level by
Stimulus Level for Sound Stimuli
xii
Page
Table 39 GSR Mean Recruitment Time in Seconds of
Initial Basal Conductance Level Groups for
Word Stimuli • . . 88
40 GSR Mean Recruitment Time in Seconds for
the Interaction of Initial Basal Conduc-
tance Level by Stimulus Level for Word
Stimuli 88
41 Mean Basal Level in Micromhos of Initial
Basal Conductance Level Groups for Word
Stimuli 91
42 Mean Basal Level in Micromhos of Initial
Basal Conductance Level Groups for Sound
Stimuli 91
43 Mean Basal Level in Micromhos for the
Interaction of Initial Basal Conductance
Level by Order of Presentation for Sound
Stimuli 93
44 Mean Anticipatory Motor Response Time in
Seconds for the Interaction of Initial
Basal Conductance Level by Stimulus Level
for Word Stimuli
45 Mean Total Motor Response Time in Seconds
for the Interaction of Initial Basal Conduc-
tance Level by Stimulus Level for Word
Stimuli. 96
xiii
Pag*
Table 46 Mean Respiration Rate Change in Cycles per
Minute for the Interaction of Initial Basal
Conductance Level by Order of Presentation
for Sound Stimuli
Illustrations
Figure 1 Mean GSR in Micromhos for the Interaction of
Diagnostic Groups by Stimulus Level for
Word Stimuli
. 45
2 Mean GSR in Micromhos for the Interaction
of Diagnostic Group by Stimulus Level for
Sound Stimuli 46
3 GSR Mean Rank Order for the Interaction of
Diagnostic Group by Stimulus Level for
Word Stimuli 49
4 GSR Mean Recruitment Time in Seconds for
the Interaction of Diagnostic Group by
Stimulus Level by Test Half for Sound
Stimuli. 51
5 Kean Basal Level Change in Micromhos for
the Interaction of Diagnostic Group by
Stimulus Level for Word Stimuli. ..... 56
6 GSR Mean Recruitment Time in Seconds for
the Interaction of Paranoid Tendencies
by Stimulus Level for Word Stimuli • • • • -4
xiv
Page
Figure 7 Kean GSR in Micromhos for the Interaction of
Initial Basal Conductance Level by Stimulus
Level for Sound Stimuli 87
8 GSR Mean Recruitment Time in Seconds for
the Interaction of Initial Basal Conductance
Level by Stimulus Level for Word Stimuli. . 89
9 Mean Anticipatory Motor Response Time in
Seconds for the Interaction of Initial Basal
Conductance Level by Stimulus Level for
Word Stimuli 9*+
INTRODUCTION
This study is concerned with the examination of the phys-
iological responses of poor premorbid (PPM) and good premor-
bid (OPM) schizophrenic subjects to a dimension of sounds and
to a dimension of taboo words, and the comparison of their
responses with those given by a control group.
Psychological literature is replete with references to
studies indicating both extreme variability and either exces-
sive inhibition or lack of inhibition in schizophrenic patients.
Hillyer (1926), in an autobiography, for example, traces quite
nicely what may be a common course in at least one type of
schizophrenia. She reports on her self-observations upon first
entering the mental hospital with reference to her normality
leaving her as follows (p. 41)*
One of the chief signs lay in the weakening
of all inhibitions. • .Primitive impulses
had their way. The result was more insid-
ious because almost always there was a
hint of the Catcher*, the Censor' left,
just enough to gloat over the show, not
enough to control or in any way size up
the situation.
As she begins to recover, she indicates the following:
A kind of stupor settled upon me like a
fog, and while there were no longer
olengthy periods of complete oblivion yet most
of the time I sensed things dimly. The stupor
arose, I think, very largely from physical ex-
haustion; I lay for days and hours more dead
than alivo, wanting only to be undisturbed
(p. 9D • . .There is no motive, no push of
any kind, behind those living in complete
despair. Yet despair is in itself kind, if
only it be whole-souled. Pain comes when
hopo appears aver so dimly at its edges
Cp. 104). . .
1 was paying the full price for a slight
measure of recovery. I was entering upon
a state of keen realization, without as yet
any inhibitions or diverting circumstances
to mitigate it. But the knife of returning
perception cut clean; there was little ran-
cor or wild rebellion from this time on
(p. 122). . .Things that I would never have
noticed before cut into me like a knife:
sounds, smells
,
mechanical adjustments,
telephones, streetcars with various and
sundry different kinds of entering contriv-
ances, the latest can opener, the most mod-
ern toothpaste top. On the other hand, mat-
3ters that would once have harrowed me had
no effect; little annoyances went past me
like a spring breeze. Life had been one
long annoyance (p. 171) ! . . .Yet all the
time I was looking at myself as another
person might have looked, and I was trying
to work out a plan of living, not immedi-
ately pleasurable to me, but rational for
the person who had so recently emerged.
The minute I was able, thus, to get on the
outside of the experience and get to look
back, face it squarely,—that minute I step
into the ring with the rest of my kind
(p, 186).
At first she seemed to have lost all control over her
inhibitions. This period, or phase, was followed by a stu-
porous state. Next came a period of keen realization, which
seems to have been a phase of reversal in response to stimu-
lus strength. That is, stimuli that previously had not af-
fected her bothered her considerably, while previously dis-
turbing stimuli had no effect on her. as will be discussed
more fully below, her reactions were remarkably similar to
those observed by Pavlov in animals subjected to high levels
of stress in the laboratory.
Thompson (1947), in reporting on concentration camp pris-
4oners, Indicated that the occurrence of the usual types of
mental illness was as would be expected in a normal popula-
tion* Suicide and prison psychoses were absent. However,
almost every one of the prisoners developed a condition of
marked inertia* That is, their Interest could not be arouse!
and they did very little work in the camp. Upon the news
of their impending liberation, they became excited, and then,
once again, let down.
The work done by Galambos (1959) elucidates certain as-
pects of inhibition which may be of some value for an under-
standing of the inhibitory reactions observed in schizophrenic
patients and people in extremely stressful situations. He
Implanted electrodes in the cortex and in the first auditory
synapse, the cochlear nucleus, of a cat, and studied electri-
cal activity in both areas in response to a metronome oscil-
lating at the rate of eleven beats in three minutes. The
measured responses became very small over a period of sev-
eral days. However, when shock was presented on the elev-
enth click the responses returned to their large size, and
only gradually became smaller again. After the procedure
was repeated a number of times, mere introduction of the cat
into the experimental room was sufficient to produce the
larger responses. Galambos concluded that the strength and
duration of the stimulus is not as important as the ' selec-
tive attending 1 ' of the animal to the stimulus. Additionally,
5response gradients as a function of degree of attention oc-
curred not only in the cortex, but also in the cochlear nu-
cleus, suggesting that selective inhibitory phenomena can
occur at the peripheral level of the nervous system. This
suggests that in certain pathological states, peripheral
inhibition may be used as a defense against involvement with,
or stimulation by, the environment. Hernandez-Peon (1964)
has reported that excitability of the flexor spinal reflexes
is significantly decreased to shock during hypnotically sug-
gested anesthesia of the forearm. He also indicated that
functional subcortical sensory blocking in a hysterical
patient was released by barbituates.
Sxperiraental studies of schizophrenic patients suggests
that they differ from normals in responsiveness to stimula-
tion. For example, Iloch, Kubis and Houke (1944) reported
that, when nine personally disturbing questions based upon
the person* s case history were asked of their subjects, the
schizophrenics gave either no GSR or a small GSR, while con-
trol subjects gave large G3Rs. Jurko, Jost and Hill (1952),
using the Rosenzweig Picture Frustration Test as a represen-
tation of interpersonal stress, reported that their schizo-
phrenic subjects were less reactive than their controls on
a GSR measure. Reduced GSRs in schizophrenics is not reported
for all types of stimuli. For example, Paintal (1951) ob-
served that although schizophrenic subjects gave smaller GSRs
6than normal subjects to the threat of electric shock, the
schizophrenics and the controls gave similar GSRs to the
actual electric shock* Selective GSR responsivity to dif-
ferent classes of stimuli was also noted by Bergeron (1964).
He noted a tendency for good premorbid schizophrenics to give
smaller GSRs than controls to TAT-like cards with emotion-
laden content, while their GSRs were as large as those of
the controls to pictures which were emotionally neutral.
In addition, the GSRs of schizophrenics who had had a poor
premorbid adjustment were smaller than those of the controls
to both emotional and nonemotional stimuli. Sologub (I960)
examined GSRs of schizophrenics to verbal stimuli which re-
lated to their illness, and to lights of different intensi-
ties. He reported that while responses to the light stimuli
increased with intensity, responses to the verbal stimuli
tended either to be small to the emotionally significant
stimuli and large to the neutral stimuli, or to be the same
for both kinds of stimuli. From these studies it would ap-
pear that certain schizophrenics tend to be normally reactive
to the physical component of stimulation, but abnormally un-
reactive to the socioemotional implications of stimuli.
Venables (1964a), in discussing physiological activity,
reactivity, and attention in schizophrenics, concludes that
the acute patient is low in activation, high in reactivity,
and unable to restrict his field of attention. As iesu.i.t,
7he is deluged with stimulations '’Items of all kinds have
equal importance and the meaningfulness of the external world
tends to be lost for the opposite reason to that which ap-
plies with the chronic patient- (Venables, 1964a, p. 4i).
With respect to the chronic schizophrenic, he believes that
a high level of cortical and sympathetic activation produces
a restricted attentional field.
Pavlov* s (1928) explanation of schizophrenia, which is
based on concepts of excitation, inhibition, and their inter-
action, would seem to account for many of the above observa-
tions. Following extreme excitation that resulted in massive
inhibition of reactions, which Pavlov referred to as the phase
of " transraarginal inhibition 1
', several other phases of balance
between inhibitory and excitatory processes were described
by Pavlov as subjects returned to their pretrauma manner of
responding to stimulation. The phases he described, follow-
ing the transmarginal inhibitory phase are: (1) ultrapara-
doxical (inhibitory or negative stimuli produce responses,
but positive stimuli do not); (2) paradoxical (weak stimuli
elicit strong responses and strong stimuli elicit little or
no response); (3) equalization (the amplitudes of the organ-
ism* s responses remain constant, i.e., they do not vary as
a function of the strength of the stimuli); and (4) normal
functioning (the organism* s responses to stimuli vary as a
function of the strength of the stimuli as they did prior to
8the traumatization). Within Pavlov* s theory, the acute schiz-
ophrenic, or good premorbid (GPM)
,
can be viewed as being in
an early phase of unrestrained excitability, while the chronic
patient, or poor premorbid (PPK)
,
can be viewed as in a phase
of general inhibition. The paradoxical phase corresponds to
the findings in some studies that schizophrenics may produce
large or normal responses to weak stimuli and weak or no re-
sponses to strong stimuli (Bergeron, 1964; Sologub, I960).
Mednick (1958), following the learning theory approach
of Hull, has also attempted to deal with the different stages
of activation observed in acute and chronic schizophrenics.
He describes the acute stage as one of heightened drive in
which the schizophrenic differs from others in three ways.
For one, the acute schizophrenic presumably more readily ac-
quires conditioned responses due to his high arousal, or drive
state, which increases response strengths of all habits as-
sociated with the given situation. A second way in which
the aroused schizophrenic differs from less aroused indivi-
duals is in his presumably broader generalization gradient,
which follows directly from his high drive state. The third
difference between acute schizophrenics and others lies in
the schizophrenic * s reduced ability to deal with complex
learning tasks. This, Mednick suggests, occurs because cor-
rect responses must compete with incorrect habit tendencies
which have been raised above threshold by the high drive state.
9The acute stage leads to the chronic stage in which activa-
tion is lowered when the schizophrenic experiences a reduc-
tion in anxiety as a result of producing remote associations,
which are, thereby, reinforced. As a result the individual
continues to display inappropriate behavior as it allows him
to reduce his anxiety. The adjustment is poor from Mednick'
s
viewpoint, not only because it maintains the disorganized
behavior, but also because it does not deal with the poten-
tial anxiety. Thus Mednick (1958) states, "It may be impor-
tant to note that even the chronic patient is in one sense
a very anxious person. He has never had the opportunity to
extinguish his pre-psychotic fears. They are still elicitable;
all that is required is that one break through the schizo-
phrenic's 'associative curtain'" (p. 324).
Within the Hullian framework, but emphasizing a ceiling
factor rather than a threshold factor to account for disorgani-
zation, is the work of Broen and others (Broen, 1966; Broen
and Storms, 1966; Broen, Storms and Goldberg, 1963). Like
Mednick they suggest that inappropriate behavior, such as
abnormal stimulus generalization is the result of an increase
in the reaction potential of competing responses due to the
individual being in a high state of drive. They contend that
once habit strength and arousal have raised the dominant re-
sponse to its ceiling, further arousal will only increase the
strength of competing responses. This decreases the probabil-
10
lty of the occurrence of the originally dominant response and
increases the probability of the occurrence of the Initially
woaV.er competing responses. They support their contentions
by showing that even as a non-aversive drive incroasos, the
stimulus generalisation gradient of u trained response showed
reduction of the dominant response at the training stimulus
while the same response increased in strength to the less
Similar stimuli. They suggest that response disorganisation
occurs in both acute and chronic schisophrenic functioning,
but that chronic schizophrenics attempt to copo with their
disorganized response hierarchy by restricting their observa-
tions.
In contrast to most arousal theorists who have studied
schizophrenic functioning and then established theories to
account for it, lipstoin ( in press) investigated anxiety, and,
on the basis of his theory of anxiety, derived a theory on
schizophrenia. He suggests that the essential characteristic
of schizophrenic functioning is an inadequately modulated sys-
tem for controlling arousal or excessive inhibition. That is,
the schizophrenic has not devolopod an adequate inhibitory
system for controlling excitation. Therefore, the schizo-
phrenic may be ovorresponsivo or underrusponsive depending
on the amount of control he is capable of exerting at tin*
of the stimulation.
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Tlie present study was primarily undertaken to examine
physiological reactivity of schizophrenics to different in-
tensities of stimulation. Since responses of schizophrenics
may vary as a function of type of stimuli, socioemotional
stimuli and stimuli varying in primary intensity were used.
The three main characteristics of physiological functioning
examined are; general level of arousal, general reactivity,
and variation in reactivity as a function of variation in
stimulus strength, as arousal and reactivity are not wholly
unitary concepts, several response measures are investigated,
including several indicies of the galvanic skin response,
basal conductance level, finger movement, verbal reaction
time, and respiration.
Arousal theorists differ in their views on the general
level of physiological arousal in schizophrenia. Additionally
their estimations are usually dependent upon whether the schiz
ophrenic is acutely or chronically disturbed.
Kednick (1958) suggests that the acute schizophrenic is
in a state of high arousal. He conceives of the stabilized,
chronic schizophrenic as having reduced his level of arousal
through associations that are remote from reality and anxiety
arousing cues.
In contrast, Venables (1964a) suggests that the acute
schizophrenic is in a state of low, and the chronic schizo-
12
phrenic in a state of high, arousal. Additionally, he sug-
gests that schizophrenics who 3how a great deal of social
withdrawal are more aroused than schizophrenics who are more
socially involved.
The present study was designed so that the general level
of physiological arousal of schizophrenics could bo compared
as a function of the chronicity of their illness, their degree
of social withdrawal, and their premorbid classification.
Since Mednick’s predictions are based on assumptions that are
somewhat questionable (Lang and Buss, 1965), and since Venables’
predictions are based on empirical findings employing measures
similar to those used in this study, it was predicted, fol-
lowing Venables, that acute schizophrenics would bo less aroused
than chronic schizophrenics, and that the less socially with-
drawn schizophrenics would be less aroused than the more socially
withdrawn schizophrenics. A prediction on the basis of pre-
morbidity was not made, since neither theorist worked directly
with that variable and since there is some suggestion that the
premorbidity and the chronicity variables should be considered
separately (Higgins and Peterson, 1966).
Physiological reactivity to stimulation is generally found
to be reduced in chronic schizophrenics. Venables (1964a) sug-
gests that a low resting level of arousal in acutely disturbed
schizophrenics produces a high level of reactivity, and that
a high resting level of arousal in chronic patients produces
13
a low level of reactivity.
Epstein (in press) suggests that the basic characteristic
of schisophrenic functioning is an inadequately nodulated in-
hibitory control system for excitation, so that schizophrenics
can be underrosponaive, overresponsive, or vary between the
two extremes of responsiveness.
The intensity of physiological reactivity in schizophrenics
may depend on the type of stimuli. Paintal (1951) and Sologub
(I960) found that a group of schizophrenics who were similar
to controls in their responsiveness to the primary intensity
value of stimuli were less responsive than controls to the
acquired intensity values of stimuli. 3ergeron (1964) noted
that a group of good premorbid schizophrenics who were in-
adequately responsive to emotion-laden stimuli were as respon-
sive as control subjects to neutral stimuli.
dine© Venables* suggestion of reduced physiological re-
activity in chronic schizophrenics is fairly generally supported
(Lang and :*uss, 1965), it was predicted that chronic schizo-
phrenics would be less reactive than acute schizophrenics and
controls to primary stimuli and, following Paintal and :»ologub,
would be Increasingly less reactive to stimuli whose intensity
values were acquired. There was no basis in previous findings
and theory on which to make predictions concerning the rela-
tionship between reactivity and premorbidity of schizophrenics.
With respect to variation in reactivity as a function of
14
variation in stimulus strength, Epstein's (in press) theory
of schizophrenia suggests that the magnitude of the reactions
of schizophrenics fails to follow the stimulus intensity dimen-
sions as closely as normals. Gradients thus can be deviant
either in the same direction for the group as a whole, or with
reference to individual departures from the group mean for the
different levels of stimulus intensity. Schizophrenics could
be either less responsive, more responsive, or vary to a
greater extent, than normals. The suggestion would hold for
both primary stimuli and stimuli with acquired intensity
values. According to this theory, it would be predicted that
the magnitude of the reactions of schizophrenics would fail
to follow the stimulus intensity dimension as closely as nor-
mals. The prediction would be confirmed if all the schizo-
phrenic types investigated were low in reactivity, if all
were high in reactivity, or if some were high and others low.
15
METHOD
Three groups of right-handed male subjects
between the ages of nineteen and forty-three were used in this
study. Two were patient groups composed of fourteen subjects
each, and the third was a control group of fourteen subjects.
Each of the patients was hospitalized at Fairfield Hills Hos-
pital, Newtown, Connecticut and diagnosed as schizophrenic.
Their participation in the study was voluntary. Their clini-
cal records contained no evidence of brain damage, mental
deficiency, cerebral surgery or vascular disorders, but the
patients were receiving drug therapy. The patients used were
initially divided into two groups on the basis of their pre-
morbidity ratings on the criteria set forth by Phillips (1953)*
Each patient rated good premorbid (GPH) had a score of fifteen
or less, and each patient rated poor premorbid (PPM) had a
score of sixteen or greater on the Phillips* premorbidity
scale. The mean score for the GPM group was 9.1 with a range
from 1 to lb) and for the PPM group the mean was 23.1 with
a range from 16 to 30 (see appendix A). The patients were
later pooled and redistributed on other variables as described
below.
The control group was composed of psychiatric aides at
the same hospital. Their service was voluntary and without
compensation.
16
An attempt was made to match the three groups on age,
education, and vocabulary (see Table 1). T-tests were carried
out on the means and in two instances significant differences
were found. The GPMs were significantly (.01 level) older
than the PPM patients, and the control group had a vocabulary
score that was significantly (.05 level) higher than the score
of the GPM group. These findings occurred even though each
available GPM patient entering or in the hospital over ap-
proximately a two year period was evaluated for use in the
study, and even though extra control subjects were tested.
Similar trends occurred in an earlier study using similar popu-
lations at a different hospital Oergeron, 1964), suggesting
that GPM patients tend to be older than PPM patients, and that
GPM patients score less well than control subjects on vocabu-
lary even though their educational levels are similar. Since
age and premorbidity score were restricting factors, several
hundred clinical records had to be examined to obtain the
patients used in this study. The vast majority of available
patients at the state hospital were PPMs. The control group
was composed of subjects from the same institution because
of their availability and because of the difficulty in mov-
ing the polygraph equipment.
The vocabulary score was obtained on the Shipley-Hartf ord
Retreat Scale (Shipley, 1940).
17
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&M Normal Controls on Age.
MUQfttlon and Vocabulary
Am
Oroup hsm Sams.
Control 28.4 21-1+3 8.3
OPM 33.5 21-43 7.2
PPM 25 . 4 19-43 6.7
lianiis
Control 11.0 9-14 1.8
OPM 11.3 8-16 2.1
PPM 11.2 8-15 2.2
Vocabulary Score
Mean Mma
Control 30.2 27-36 2.5
G P M 25.9 12-33 6.0
PPM 27.1 18-34 5.2
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Seven members of each group received words first and
tones second, while the remaining seven of each group received
the reverse order. Assignment of subjects to sequences was
random, except that they were balanced for age, education and
vocabulary score.
Following the analysis based on premorbidity, the patient
population was pooled and redistributed into the eight low,
eight medium and eight high scorers on each of six variables.
The variables were: Length of Hospitalization, Faranoid Ten-
dencies, Social Withdrawal, Motoric Withdrawal, Drug Dosage,
and Initial Basal Conductance Level. Within each of the three
groups of eight patients, four patients received words first
and the remaining four received tones first. Length of Hos-
pitalization was scored as the cumulative amount of time spent
in the hospital for all hospitalizations of the patient. The
Paranoid Tendencies, Social Withdrawal and Motoric Withdrawal
measures were all based on scales derived from work done by
Venables and his co-workers (Venables, 1957 > 1963; Venables
and O'Connor, 1959; Venables and Wing, 1962). See appendix
3 for the scale used in measuring Social Withdrawal (Venables,
1957) and appendix C for the scale used in measuring Paranoid
Tendencies (Venables and O'Connor, 1959). Actually, combina-
tions of scores on items obtained from both scales were used
to obtain the Social Withdrawal and the Motoric Withdrawal
measures. The means, ranges and standard deviations for each
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level of the four variables are presented in Table 2. In
the scoring system of Venables, low scores on the Social With-
drawal Scale reflect social withdrawal while higher scores
reflect greater social involvement. The Motoric Withdrawal
Scale was scored in a similar way in that low scores reflected
motoric withdrawal while higher scores reflected a greater
degree of motoric activity. In order to avoid confusion,
the patients who are low, medium and high in actual degree
of social withdrawal will be designated as the low, medium
and high levels, respectively, of the Social Withdrawal vari-
able in this study. The same designation will apply for the
levels of the Motoric Withdrawal variable. On the Paranoid
Tendencies Scale, a low score is associated with little mani-
festation of paranoid tendencies while a high score indicates
prominent use of paranoid tendencies.
The Drug Dosage variable is concerned with the degree
to which the medication the patients were receiving might
influence their psychotic traits and their physiological re-
activity. In order to determine the effect of medication,
a record was kept of the type of medication, the dosage, '-ne
length of time it had been administered, and recent changes
in these factors for each of the patients. A listing of these
factors was made and submitted to the psychiatrist who had
prescribed medication for most of the patients, he was given
the following instructions:
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Table ?_
Haans* Z&lu&s m Standard Deviations for
Lantlih of HospHnlUatlon. F’amnold
Tendencies . Sexual Withdrawn! an.l
Motoric Withd rawal Variables
Variable JtSXSl tsm? Hansue
length of High 45.5 mos. 24.9-75.9 mos. 17.6
Hospitalization Medium 13 .> " 8 . 8-20.1 »' 3.9
Low 4.8 " 3.0- 7.8 «• 4^0
Paranoid High 12 . 8 * 10.0-16.0 1.9
Tendencies Medium 6.8 9 . 0- 9.0 1.3
Low 4.0 4.0- 4.0 0
Social High 16.1* 13.0-19.0 1.7
Withdrawal Medium 19.8 16 . 0-21.5 1.5
Low 24.0 21.0-27.5 2.4
Motoric High 7. 4* 7.0- 8.5 0.6
Withdrawal Medium 8.9 8 . 5- 9.5 0.3
Low 11.7 10. 0-14.
5
1.7
These values represent scores obtained on
scales designed to measure the variable
under consideration. For a further ex-
planation of their meaning refer to the
Test Materials section of the text.
mos.
M
D
In a study entailing measurements of reac-
tion time, respiration rate and the galvanic
skin response, patients had been on drug
dosages for a specified length of time on
the day they were tested. The purpose of
the study was to investigate differences
between schizophrenics and controls on the
above measures to different intensities of
stimulation. However, it is felt that the
drugs the patients were receiving may have
reduced their ’’psychotic traits” and/cr
their physiological responsiveness. It is,
therefore, desirable to divide the medi-
cations into three groups with at least
eight of the medications In each.
One group (Group One) would be for these
medications expected to have a profound
effect on the patient’s functioning. In
the second group (Group Two) would be
those medications having a moderate ef-
fect in reducing the patient's 'psychoses'’
and/or physiological responsiveness. In
the third group (Group Three) would be
placed those medications having only a
slight effect on the patient. This group
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would include doctor's orders for no medi-
cations.
In establishing the above three groups,
please rank the medications within the
groups in order of their potency. That
is, the one expected to be most potent
for a given group would be placed first,
and the least potent in a given group
placed last. Finally, please indicate
how much of an overlap you believe exists
amongst the groups. For example, would
the group with the medications expected
to have only a moderate effect on the
patients be more like the group of medi-
cations expected to have a profound ef-
fect on them, or more like the group
expected to have little or no effect on
them? If you have any questions, sug-
gestions or remarks, please note them
on the last sheet or mention them to me.
Those patients placed in the low level of the Drug Dosage
variable were receiving medications expected to have little
effect on their psychotic traits and physiological reactivity,
while those placed in the high level of the Drug Dosage vari-
able were receiving medications expected to have a profound
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effect in reducing their psychotic traits and their physio-
logical reactivity.
Placement of patients into the low, medium or high Ini-
tial Basal Conductance Level categories was dependent upon
their conductance level following the instructions for the
first half of the test, but prior to the presentation of any
of the word list or tone list. The Initial Basal Conductance
Level is measured in micromhos. The patients in the low Ini-
tial Basal Conductance Level category have a mean conductance
of 3.57, a range of 2.39 to 5 .00, and a standard deviation
of 0.90; those in the medium level have a mean conductance
of 5.64-, a range of 3.88 to 7* 98, and a standard deviation
of 1.26; and those patients in the high Initial Basal Conduc-
tance Level category have a mean conductance of 9*98, a range
of 6.00 to 13.37» and a standard deviation of 3*03 micromhos.
The overlap between the medium level group and each of the
extreme groups was necessitated by the need for a balanced
design. That is, of the eight patients in the medium group,
four had to have received word stimuli first and four pure
sound stimuli first.
Test Materials . A multiple-choice test of vocabulary,
the Shipley-Hartford Retreat Scale, was used to obtain the
vocabulary scores.
The Paranoid Tendencies score for each patient was ob-
tained by following Venables and 0* Connor (1959) and summing
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the scores the psychiatrist assigned to the patient on items
2, 4, 6 and 8 of the Paranoid Tendencies Scale (see appendix
C). The possible range was 4 to 20, with a score of 6 or
below considered to be nonparanoid (Venables, 1963).
The Social Withdrawal Scale score was obtained following
Venables (1963) by using the scores to items 6, 7, 9 and 10
of the Social Withdrawal Scale (see appendix B) and items 1
and 5— scored in the opposite direction—of the Paranoid
Tendencies Scale (see appendix C). Scoring of the form was
done by both the patient's ward charge and the patient's
psychiatrist. The mean of their scores was the patient's
score on the Social Withdrawal variable. The possible range
was 6 to 30 j with a score of 15 or below indicative of social
withdrawal (Wing, 1961).
The total Motoric Withdrawal score for an individual was
obtained by summing the scores to items 1, 3 and 8 of the
Social Withdrawal Scale with the score to item 9 of the Para-
noid Tendencies Scale (Venables and O'Connor, 1959) • 3ach
individual was rated on the variable by both his psychiatric
aide and his psychiatrist. The mean score of the two raters
was the total Motoric Withdrawal score for the individual.
The possible range was 4 to 20, with a low score rellecting
motoric withdrawal.
A Grass Model 5D Polygraph was used to record the elec-
trical skin response, finger movement, respiration, and reac-
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tion time. Grass Model S-1B Durable Disc Electrodes were used
to obtain the electrical skin response measurement. Bentonite
paste, made according to the formula given by Woodworth and
Schlosberg (19 54 ) , was used to reduce polarization and to
facilitate electrical contact. Two electrodes were attached
to each subject, one to the index finger and one to the mid-
dle finger of the subject's left hand. After the indenta-
tions of the electrodes were filled with bentonite paste,
the electrodes were secured to the plantar sides of the third
phalanxes of the subject's fingers with adhesive tape.
The finger movement measure was obtained using a Grass
Model FT. 03'3 Force Displacement Transducer. During testing
the subject placed his right index finger in a hoop which was
attached to the transducer above the subject's hand.
A Phipps and 3ird chest pneumograph was used to activate
a Grass Model PT5A Volumetric Pressure Transducer to obtain
the respiration measure.
All stimuli were tape-recorded and presented to the sub-
jects over Koss Stereophones, Model SP-3. The tape was played
on a Revere Model T-3000 Tape Recorder and fed into the head-
set via a Koss T-5 Junction 3ox. The experimenter monitored
the presentation of the stimuli and manually operated a pen
marker to record reaction time with the Grass Polygraph.
The word association list, in the order of presentation
used in this study is given below. All critical words are
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underlined, and neutral words are followed by (N)
,
words of
medium emotion-arousing ability by (M)
,
and words of strong
emotion-arousing ability by (S). The list used was as follows;
quiet, citizen, sand, hunger, music, tiger, vacon (N), pink,
aMIX (M), dog, M3tupbate (S), king, soft, bowel n.ov^nt.
(S), joy, cat, carrot (N), black, afraid (K)
,
swiss cheese,
2MML W> town, gex (3), rhinocerous, white, kiss (M)
,
ham-
per, (S), slow, thirsty, embrace (M)
,
hill, carpet (N),
red, table (N), swift, rectum (S)
,
bitter, sky, girl friend
(M)
,
book, woman (M), heavy, mother (S), butter, boy, curtain
(N)
,
and yellow. There was a thirty-second interval between
words, and the first word was preceded by, and the last word
followed by, a sixty-second interval on the tape. The first
sixty- second interval and the first six words were used to
allow the subject to adjust to the situation. These were fol-
lowed by six presentations of N, M, and S words with one buf-
fer word following each N and M word, and two buffer words
following each S word. The buffer words were of neutral emo-
tion-arousing ability, and they were inserted between experi-
mental words to allow subjects time to recover from a reac-
tion to an experimental word before the presentation of a
second experimental word. Responses to them were not scored
as were the responses to the experimental words. The experi-
mental words were randomly assigned to their positions in the
list, except that each group of three consecutive experimental
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words in the order of presentation had to include a N, H, and
3 word. This allowed for a reasonable distribution of the
different categories of words as well as making it possible
to subdivide the total list of words into balanced halves,
allowing for an examination of adaptation effects. The words
were primarily selected from lists used in clinical practice
(Rapaport, et al, 1946) and in previous GSR studies (Smith,
1922; Bergeron, 1961). Additionally, three students nearing
completion of the requirements for the Ph.D. degree in clini-
cal psychology and a person with considerable experience be-
yond the obtairunent of the Ph.D. were asked to categorize
twenty-four words in which the eighteen experimental words
were intermixed on the basis of the presumed ability of the
word to arouse an emotional response in an individual. There
was unanimous agreement on the categorizing of the vast majority
of the experimental words, with the few not unanimously agreed
upon classified in the expected manner by three out of four
of the judges.
The experimental tones used in this study ranged from
400 to 1400 cycles per second (cps). The upper frequency was
selected as the highest frequency that does not have a large
decibel loss with aging. That is, the elevation in threshold
for a 1400 cps tone for a fifty year old person averages less
than 10 decibels (Licklider, 1951). Xhe lower limit of 400
selected to allow for five subjectively equal pitchcps was
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intervals (mels)
,
which are also relatively equivalent in
frequency intervals (Osgood, 1953). The actual frequencies
of the six experimental tones were 400, 560, 770, 990, 1200
and 1400 cps. Buffer tones extended from 250 mels above to
250 mels below the limits of the experimental tones, corre-
sponding in frequency to 175 and 1950 cps, respectively. Each
of the six experimental tones was presented once at each of
the three intensity levels. The tones were randomly assigned
to their positions with limitations corresponding to those
previously arrived at for the word association list. That
is, the six sets of N, K and S stimuli were so arranged as
to allow the complete list to be subdivided into two balanced
halves of three sets each. The three intensity levels of the
tones used in this study were selected after reviewing the
studies of Plutchik (1962) and of Davis, Buchwald, and
Frankman ( 1955 ). Both reported linear increases in the size
of the GSR as a function of intensity of the sound. Plutchik
(1962) reported that the average pain threshold level, which
he used as his ’'high intensity”, was 120 decibels (db). He
used 110 db as his ’’medium intensity" stimulus and 100 db as
his "low intensity” stimulus. Sears and Zemansky (1952) also
indicated that 120 db corresponded to the pain threshold.
However, Davis et al (1955) found significant differences in
GSR magnitude for 70 db and 90 db intensities (.05 level) and
90 db and 120 db intensities (.001 level). In order to pre-
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elude using an injurious stimulus, while maintaining a stimu-
lus dimension that would result in a relatively linear response
gradienu, the highest intensity used in this study was set at
110 db, the medium intensity at 90 db, and the neutral and buf-
fer stimuli at 70 db. The order of the frequencies employed,
with the experimental tones underlined and low intensity, 70
db, indicated by (N), moderate intensity, 90 db, by (H)
,
and
high intensity, 110 db, by (S) wasi 800, 1090, 1950, 270,
1750, 290, i+oo (N)
, 1500, 220 (k), 1850, 222 (s), 1700, 1900,
1200 (S), 1090, 205, 220 (K)
,
880, i60 (H) , 235, UtQO (»)
,
1660, boo (s), 290, 190, 1200 (M)
, 355, 260 (S) , 1800, 1550,
VOO (K), 670, 220 (N), 270, 1200 (N)
,
310, lb-00 (3), 480,
1750, 222 (M) , 1600, Iboo (H), 220, 2Z2 Cs) , 175, 1300, 260
(N), and I.95O. The tones, each of one second duration, were
tape-recorded with thirty-second intervals between them. No
tones were presented during the first and last 60 seconds of
the tape. The tones were generated by an Elico Model 377 AUiio
Generator, and recorded on a Model T-3000 Revere tape recorder.
Sound level intensity was established by placing the cup-like
earpiece of the Koss Stereophone Model 8I; 3 over the non-
direction sensing unit of a Model 1551-A General Radio Sound-
l.evel Meter.
Procedure . All of the subjects were tested in the office
of the experimenter. When the subject arrived at the office,
the experimenter introduced himself and told the subject that
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a research study was being carried out and would take approxi-
mately one-and-one-half hours. The experimenter then asked
the subject his name, date of birth, years of formal education,
marital status, and occupation. All subjects were able to
give this information without difficulty. The subjects were
then told that their participation was voluntary and that
questions concerning the nature of the research would be
answered at the end of the session. Only one subject--a pa-
tient who wanted more specific information—chose at this
point not to participate in the study.
The subject sat on one side of a dividing screen that
prevented his viewing the polygraph and the tape recorder
during the testing. The directions and instructions to the
subjects were as follows:
’’Now, I am going to attach some leads to you that will
in no way harm you, but that will help me to measure what
your body does. The leads will not influence you or hurt you
in any way.
"First I am going to clean off some of the perspiration
and skin oil from two of your fingertips so that the leads
will make a good connection. Please let me see your left
hand. (The leads were then taped on the fingertips of the
subject.
)
"Nov I am going to slip this bellows around your chest.
It will not hurt you in any way. Is that comfortable', (ko
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subject indicated any discomfort with the bellows.)
"Now place your right index fingertip in the hoop on
the blue saddle. Good.
"In a moment I am going to place this headset (at this
point the experimenter showed the headset to the subject) on
you so that you can listen to what I present to you without
being disturbed by other sounds.
"Now I want you to sit back and remain as quiet as pos-
sible. All right?"
If the word list was to be presented first, the follow-
ing was said:
"Good. Row I am going to play for you a series of about
fifty words. When you hear a word, I want you to respond by
saying the first word you think of as quickly as you can, and—
as you say it.— I want you to press down on the saddle with
your right index fingertip. If you are not sure of the word
you hear, respond to the word you think you hear. Be sure to
press down with your fingertip as you say the first word you
think of. And say your word loud and clear so that I can hear
you over there. Okay, let’s begin."
If any word was responded to In a manner suggesting that
it might have been misunderstood, an Inquiry about the word
was conducted following presentation of the word list.
Between the presentation of words and tones (or tones
and words) the following was said:
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"Okay, stay seated, but you can take a five minut. break
now. Then we'll continue with some other taped presentations.
You may 3moke if you wish to."
If the tones were to be presented next, these directions
were followed:
"Good. Now I am going to play to you a series of about
fifty tones. After you hear a tone, press down on the saddle
with your right index fingertip. Okay, let's begin."
At the end of the testing session, the following was used
as a guideline:
"Okay, we are just about finished. Did anyone mention
this research to you?"
No discussions which might have been of significance for
the purposes of the study were reported.
"Do you have any thoughts on what this research might be
about? Do you have any questions concerning this study? p
Questions concerning the equipment and procedure were
answered, but no direct statement of the purposes of the study
was made. However, if the subject showed interest, he was
asked to contact the researcher at the completion of the study
for a discussion of the findings.
At the end of the experiment each subject was told:
"As you can understand, it takes time to run an experi-
ment like this, and if a person knows about it beforehand,
it can change how he will react. So, I would like to a3k
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you not to mention this study to anyone else, unless you let
me know beforehand. Okay?"
The only major change in the above directions occurred
when tones were presented first and words second, in which
case the instructions concerning words and tones were simply
interchanged.
The experimenter wrote down verbatim responses to the
word association list, and took notes on as much of the sub-
jects behavior as possible.
-Scoring . An Initial Basal Conductance level score was
obtained for each subject following the instructions for the
first half of the testing session, but prior to the presen-
tation of any of the word, or sound, stimuli. It was measured
in micromho units.
Seven other measures of electrical skin conductance were
examined. Four were associated with the immediate increment
in response produced by stimulation, i.e., the galvanic skin
response (GSR); and three were related to the relatively
longer-lasting effects, i.e., basal conductance level.
The GSR was scored as the first change in conductance to
occur between one-half cf a second and six seconds following
the presentation cf a stimulus. It was measured by taking
the pro stimulus conductance level and subtracting It from the
greatest conductance level obtained prior to stabilization cf,
or a reversal in, the direction of the initial response. This
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measure was scored in micromhos times lo\ It was apparent
that decreases in the conductance level during the interval
were due to recovery from strong prestimulus responses and
that any new responses of significant magnitude could over-
come these decreases. Therefore, decreasing conductance
responses during the interval were given GSR values of zero.
In order to eliminate the effects of individual differences
in GSR reactivity, a second GSR measure analysis was con-
ducted in which rank order values were substituted for GSRs
in conductance units. Rank order scores were obtained with-
in subjects by assigning ranks of from 1 to 6 to each sub-
ject’s six GSR scores.
The remaining two measures associated with the GSR meas-
ure were time measures. The first, referred to as the Latency
Measure, was the time in seconds from the presentation of the
stimulus to the initiation of a GSR. The second, referred to
as the Recruitment Time Measure, was the time in seconds from
the beginning of the increase in conductance level following
stimulation to the point where the conductance level once
again began to show a decrease.
All basal level conductance measures were scored in units
of micromhos times lO^* The Basal Level Measure was obtained
by taking the lowest conductance level to occur in the inter-
val following the initial GSR to a stimulus and preceding the
presentation of the next stimulus. The Basal Level Change
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measure was obtained by subtracting the prestimulus basal
level from the Basal Level.
A third measure associated with basal conductance level
was Time to Recovery of Basal Level. It was obtained by tak-
ing the time in seconds from the presentation of the stimulus
to the point of the lowest conductance level after the initial
GSR.
The finger movement response was scorea in five different
ways. Burtt (1936), who examined many different ways of eval-
uating finger movement, indicated that the time interval by
which the finger movement precedes the verbal response is the
best index of emotional disruption. This will be referred to
as Anticipatory Kotor Response Time and was measured in sec-
onds. The four other measures employed were all based upon
Luria f s (1932) assumption that finger movement disruption is
a reflection of a breakdown in control. Total Motor Response
Time consists of the time in seconds from the beginning of the
finger movement response to the end of the finger movement
response, regardless of whether or not the finger movement
preceded the verbal response. This measure does not include
the time interval from the end of the presentation of the
stimulus to the beginning of actual finger movement. The Total
Motor Response Time is a measure of the length of time of
actual finger movement and does not include the latency of
its occurrence which is discussed below as Motor Reaction
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Time, The Positive Motor Response Time Measure was the length
of time of actual finger movement that followed the beginning
of the subjects verbal response. It was measured in seconds.
If the absolute value of the Anticipatory Motor Response Time
is added to the Positive Motor Response Time, the Total Motor
Response Time is obtained. The Algebraic Motor Response Time
was the fourth finger movement measure. It was obtained by
subtracting the anticipatory Motor Response Time from the Posi-
tive Motor Response Time, and it indicated the magnitude by
which the Anticipatory Motor Response Time exceeded, or was
exceeded by, the Positive Motor Response Time. A fifth finger
movement measure was Motor Reaction Time, scored as the time
in seconds from the end of the presentation of the stimulus
to the beginning of actual finger movement.
Verbal Reaction Time Measure was scored by taking the
time in seconds from the end of the presentation of the stimu-
lus to the beginning of the subject's verbal response. This
measure was evaluated for the word stimuli only since there
were no verbal responses to the tones.
The two respiration measures scored were the Poststimu-
lus Respiration Rate in cycles per minute and the Respiration
Rate Change. The latter was obtained by subtracting pre stimu-
lus respiration rate from pest stimulus respiration rate. An
attempt was made to derive both prestimulus and poststimulus
respiration rates from the time for five continuous breathing
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cycles to occur prior to and following the stimulus. Because
of movement artifacts, the respiration rate sometimes had to
be based on only two continuous breathing cycles. This oc-
curred in only six percent of the scores. Although meaning-
ful findings on respiration rates have been based on only a
single breathing cycle (Davis, Buchwald, and Frankmann, 1955),
at no time was respiration rate in this study based on fewer
than two continuous breathing cycles. The respiration meas-
ures were employed, since it has been found that respiration
rate tends to increase directly with excitement (Woodworth
and Schlosberg, 195*+) and since respiration rate has been
reported to discriminate between schizophrenics and normals
(Malmo, H. and Davis, J.
, 19%5 Pishkin, V. and Hershiser, D.,
1963j and Williams, M., 1953).
The actual scores entered into most analyses consisted
of the median value of the three responses to each stimulus
level within each half of the test. In some instances, where
there were not three scores in a given stimulus level because
a word was not heard or was clearly misunderstood, or because
of an artifact in the recording, estimated scores were sub-
stituted. Only two measures, GGR Latency and GSR Recruitment
Time, required estimates for several cells. This was so be-
cause when no GSR occurred there was, of course, no latency
or recruitment value for the cell, and entering a score of
zero for latency to a nonexistent GSR would make no sense.
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Estimated values ware computed for the missing cells follow-
ing the method described by Snedecor (1956).
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RESULTS
The data in this study were analyzed in three major ways.
First, a simple-randomized design was used to determine dif-
ferences in Initial Basal Conductance means between good and
poor premorbid schizophrenics and normal controls, and, also,
to determine differences in Initial Basal Conductance means
between the schizophrenics who scored low, medium, and high
on the schizophrenic population variables listed below.
Second, in comparing good and poor premorbid schizophrenics
and normal controls, a 3 x 2 x 3 x 2 factorial design was
employed to examine the main effects and interactions of
diagnostic group (3 levels), order of presentation (2 levels),
stimulus level (3 levels), and test halves (2 levels). Third,
in place of the premorbidity variable the schizophrenic popu-
lation used in the study was separately divided into the low,
medium and high scorers on Length of Hospitalization, Para-
noid Tendencies, Social Withdrawal, Motoric Withdrawal, Drug
Dosages, and Initial Basal Conductance Level. Then a 3 x 2
x 3 x 2 factorial design was used to examine the main effects
and interactions of each of the above schizophrenic popula-
tion variables (3 levels) with order of presentation (2 levels),
stimulus level (3 levels), and test halves (2 levels).
Comparison of Good Premorbids, Poor
Premorbids and Normal Controls
Electrical Skin Conductance . Analysis of the Initial
Basal Conductance data (Table 3 ) revealed a significant (.05
level) difference between diagnostic groups. Inspection of
the means in Table 4 indicates that the GPM schizophrenics
had the lowest mean Initial Basal Conductance and the normal
controls the highest mean Initial Basal Conductance.
Analysis of variance of the GSR measure in conductance
units (Table 5) indicated that the diagnostic groups differed
significantly in reactions to word stimuli (.001 level). The
diagnostic groups also differed significantly in reactions to
tone stimuli (.05 level). Tables 6 and 7 indicate that the
difference was due to the greater responsiveness of the con-
trol group than the two schizophrenic groups. It should be
noted that all groups were more responsive to sound stimuli
than to word stimuli. The interaction of diagnostic group
x stimulus level was also significantly different for word
(.001 level) and sound stimuli (.05 level). Tables 8 and 9
and Figures 1 and 2, indicate that this was due to the con-
trol subjects showing a greater increase in responsiveness
as a function of increases in the stimulus dimension than
the two schizophrenic groups, who are very similar to each
other.
Individual differences in GSR reactivity were eliminated
by rank ordering the responses of each subject for stimuli
representing all levels and including both test halves. Thus
all groups necessarily have the same mean rank across dimen-
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Iftfel ft . 3
Initial Basal Conductance in
Micromhos Analysis
source of Variance It 41 m 1
Between Groups 104.6 2 52.3 4 . 35*
Within Groups 468.0 39 12.0
Total 574.6 4l
*
.05 level of significance
* * *
M?l9 ,h.
Mean Initial Basal Conductance,An
Micromhos of Diagnostic Groups
Group
Control
9.25
sm
5 . 39
P£M
7 . 51
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lab;? 5
Skin Response in Kicromhos Tlr.es IQ4
Analysis for Word Stimuli
Source of Variance 33.
Between Groups
G (diagnostic group
)
O(order of presenta-
tion)
GO
£s/GO
1,526,590,494
1,931,125
86,057,500
2,957,197,409
ns
2 763,295,247
1 1,931,125
2 43,028,750
36 82,144,372
Within Groups
H (test halves)
HG
HO
HGO
H£s/G0
I (stimulus level)
LG
LO
LGO
Lls/GO
HL
HLG
H1.0
HI GO
HLSs/GO
153,086,007
8,584,519
5,828,290
2,549,932
394,208,302
647,710,680
286,053,924
16,427,463
21,066,842
513,076,173
79,769,829
43,434,659
12,863,546
20,514,376
362,892,581
1
2
1
2
4
72
2
4
2
4
72
153,086,007
4,292,259
5,828,290
1,274,966
10,950,231
323,855,340
71,513,481
8,213,731
5,266,711
7,126,058
39,884,915
10,858,665
6,431,773
5,128,594
5,040,175
Z
9.29***
13. 98***
45. 44***
10.03***
7.91***
***
.001 level of significance
Table 6
Man .G.SR in. Klcrorahos of Diagnostic Groups
for Viord Stimuli
Oroup
Control QPH PPM
0.82 0.29 0.30
* * *
Table ?.
Mean GSR in Hlcroichos of Diagnostic Orouas
for Sound Stimuli
Control
0.99
Group
QPM
0.44 0.48
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labia 8
Mean OSH in Micromhos for the Interaction of
Group by Stimulus Level
lac-Moya sUpwU
Sg-QMP .Stimulus Level
tofccaJL te&Lwn £t£flBK
.Sontroj 0.V6 0.78 1.21
m 0,20 0.29 O.38
£PM 0.20 0.28 0.43
* *
.XaJtAfl-a
Mean GSR In Micromhos for the Interaction^
Diagnostic, Group by Stimulus level
for Sound Stimuli
Group
Mitral MaAiME Straae
Control 0.27 0.65 2.06
om 0.08 0.27 0.96
mi 0.07 0.21 1.16
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sions
,
and the data of interest consists of the steepness of
the gradients. Analysis of variance of GSR Rank Order indi-
cated that the interaction of diagnostic group x stimulus
level remained significant (.001 level) only for word stimuli.
Table 10 and Figure 3 indicate that both schizophrenic groups
showed a considerably flatter gradient to the dimension of
word stimuli than the control group. The PPM group produced
a slightly steeper gradient than the GPM group.
The diagnostic groups differed significantly (.05 level)
on the GSR Latency measure for both word and sound stimuli.
Tables 11 and 12 reveal that the control group had the short-
est GSR Latency, and the GPM and PPM groups were similar in
their longer latency to both types of stimuli.
analysis of GSR Recruitment Time revealed a significant
(.01 level) interaction of diagnostic group x stimulus x level
x test half for sound stimuli. Figure 4 and Table 13 indi-
cate that the control group showed a reduction to all stimuli
over test halves. In contrast, the GPM and PPM groups showed
marked reductions to neutral stimuli, but generally longer
Recruitment Times to the medium and strong sound stimuli from
the first to the second test half.
Analysis of Basal Level revealed a significant difference
between diagnostic groups for both word (.01 level) and
sound
stimuli (.05 level). Tables 14 and 15 indicate that the
find-
ings are due to the control group having had a
higher basal
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Table 10
Q5R Mean Rank Order for the Interaction of
Diagnostic Group by Stimulus Level
for Word Stinml 1
Stimulus Level
Neutral SiEQfig Total
Control 1.8 3.6 5.1 io.5
om 3.1 3.6 3.8 10.5
£PM 2.7 3.6 4.2 10.5
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ElKUr? 4
SSiMn flasrultment .Ting In Seconds for the
lntar.ac.tlQn of Diagnostic Group by
Stimulus Level fry Test Half
HaiLJsm'l,. Stimuli
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lable n
^S.R Kean Recruitment Time in Seconds for th«
Interaction of Diagnostic Group bv
mmujug level by Test Half
for Sound Stimuli
Sroup Tast Half
Ieut,r„a,l
Stimulus level
Medium
Control nm 3.3 3.2 4.2
Second 3.1 2.8 3.6
m First 4,2 **•3 5.1
Second 3.3 4.1 5.5
P£M first 5.5 4.0 5.7
§999^4 3.1 5.2 4.7
Table 14
Mean Basal level in Micromhos of
Diagnostic Groups for
Word Stimuli
Group
Control OPM
9.81 5.57
lable.,1,5
Kean Basal Level in Kicromhos of
Diagnostic Groups for
Sound Stimuli
Group
Control GPM
5.52
PPM
7.20
PPM
H i ipm i
6.989.56
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conductance level than the two schizophrenic groups. It is
noteworthy that the mean basal conductance level of the PPM
group is considerably greater than the mean basal conductance
level of the GPM group.
Analysis of Basal Level Change in micromhos revealed a
significant (.05 level) diagnostic group x stimulus level
interaction for word stimuli. Inspection of Table 16 and
Figure 5 indicates that the schizophrenic groups compared to
the control group showed little change in the difference be-
tween prestimulus and post stimulus 1 conductance levels as a
function of the stimulus dimension. The GPM group produced
the least variation as a function of the stimulus dimension.
Finger Movement . The Algebraic Motor Response Time
Measure analysis revealed a significant (.01 level) differ-
ence between diagnostic groups for word stimuli. The means
in Table 17 show that the PPM group had a predominantly posi-
tive finger movement disturbance time, and that the control
and GPM groups did not differ in their predominantly antici-
patory finger movement disturbance. The diagnostic groups
were also significantly different (.01 level) on the Positive
Motor Response Time Measure for word stimuli.
Inspection of the means in Table 18 indicates that the
PPM group had the greatest amount of finger movement disturb-
ance time following the verbal response, while the control
and GPM groups were similar in their shorter finger movement
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Figure 5
Mm LWJ- Change lq Mlor^ ^^^or,^
Interaction of Diagnostic Group bv
Stimulus level for Word Stimuli
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Table 17
Mean ylRebralc Motor Response Time in Seconds
Of Diagnostic Groups for Word Stimuli
Control GPM m
- 0.7 - 0.7 + 0.1
* *
TableqB
Mean Positive Motor Uesronse Time \n Seconds
of Diagnostic Groups for Word StimU
O
.
nQttP
Control Q.EM —
0.5 0.5 1.1
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disturbance time following their verbal responses. Since the
diagnostic groups did not differ significantly on the Antici-
patory Motor Response Time Measure, and since the Algebraic
Motor Response Time Measure was obtained by subtracting the
Anticipatory Motor Response Time Measure from the Positive
Kotor Response Time Measure, it may be seen that in this in-
stance it was the significant Positive Motor Response Time
Measure that is of importance, while the significant Algebraic
Kotor Response Time Measure finding is simply a reflection
of the Positive Motor Response Time Measure.
Verbal Reaction Time . There were no significant find-
ings cn Verbal Reaction Time which involved diagnostic groups.
Respiration . Analyses of the respiration measures revealed
a significant (.05 level) interaction of diagnostic group x
test half for the Respiration Rate Change Measure for sound
stimuli. The means are presented in Table 19. The GPM group
displayed little difference in Respiration Rate Change follow-
ing stimulation over test halves. The control group, however,
showed a positive poststimulus minus prestimulus change in
respiration rate during the first half of the test, and a
negative change in respiration during the second half of the
test. In contrast, the PPM group showed a negative post-
stimulus minus prestimulus change in respiration rate during
the first half of the test and a positive change in respira-
tion rate during the second half of the test. The interaction
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Table 19
Mean Respiration Hate Change (Poststlrm^s-
Pre
,g t in__Cyg 1 e s per Minute for th?
Interaction of Diagnostic Groups by
lest Half for Sound Stimuli
Group
.Tesmil
IXLSt S&cond
Control 0.6 - 0.6
GPM — 0.2 0
PPM - 1.0 0.6
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of diagnostic group x test half for the Poststimulus Respira-
tion Rata Measure was also significant (.01 level) for sound
stimuli. Inspection of the means in Table 20 indicates that
the control group has a relatively low and constant respira-
tion rate following stimulation from the first to the second
half of the test while the 0PM schizophrenics showed little
change over test halves and the PPM schizophrenics decreased
in respiration rate following stimulation from the first to
the second half of the test. Integrating the results of the
findings for Respiration Rate Change and Poststimulus Respira-
tion Rate for sound stimuli, it seems that the control group
showed adaptation in their reactivity to stimulation from the
first to the second test half, while the PPM schizophrenics
displayed a greater amount of reactivity. However, in over-
all poststlmulus respiration rate, the control group had a
low, stable respiration rate across test halves, and that the
PPM schizophrenics, who were much higher in post stimulus res-
piration rate, showed a reduction from the first to the second
test half in their poststimulus respiration rate.
Analysis of variance tables for all the measures examined
with premorbidity as the major variable are presented in ap-
pendix D. Due to the complexity involved in their interpre-
tation third order and higher interactions have not been pre-
sented in the text.
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Table 20
Mem VgstgUtqulus Aspiration Kata in
Oyoles per Minute for the
IflfcQraction of Diagnostic
Groups by Test Half
£or.-JiP_und Stimuli
Group Ifta&J&UC
fl.ra.fc Second
Control 17.4 17.9
19.8 19.6
mi 22.0 20.4
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In addition to the above analyses, comparisons of the
variances of subjects within the control group, the GPM group,
and the PPM group were carried out for subjects nested with-
in order S/G, the interaction of subjects by test half with-
in order, SH/O, the interaction of subjects by stimulus level
within order, SL/O, and the interaction of subjects by test
half by stimulus level within order, SHI/O. The results of
the comparisons are presented in appendix 15. On most of the
electrical skin response measures, the GPM and PPM groups
were more homogeneous in reactivity than the control group.
Comparisons of the variances of the subjects in each of the
groups for the SL/O interactions indicated that both groups
of schizophrenic subjects displayed little variance in their
relatively low level of responsiveness over the stimulus dimen-
sion in comparison to the variance of the normal control sub-
jects.
The similarity of the variances of the schizophrenic sub-
jects in comparison to the variance of the normal control sub-
jects which was found for the autonomic, or smooth muscle,
system was not found for measures reflecting the more
volun-
tary, or striped muscle, system. That is, the
variances of
the GPM and PPM schizophrenic subjects were significantly
dif-
ferent from each other, and from the variance
of the normal
control subjects, on the Verbal Reaction Time,
Poststimulus
Respiration Rate, and Respiration Rate Change
Measures. The
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PPK subjects showed the greatest amount of variance and the
GPM subjects the least amount of variance with the variance
of the normal control subjects between the two, but closer
to that of the GPM subjects. The variances of the subjects
examined for the SL/Q interaction also revealed significant
differences as a function of the diagnostic group to which
the subjects belonged. The PPM subjects had the greatest
amount of variance over the dimension, with the normal con-
trol subjects displaying much less variance, ana the GPM
subjects the least variance of the three groups.
Comparison of Schizophrenics Divided
According to a Number of
Subject Variables
Length of Hospitalization . Analyses of the electrical
skin response data revealed two significant interactions of
interest. For GSJt, in micromhos, the interaction of length
of hospitalization x order of presentation was significant
at the .05 level for word stimuli. Inspection of the means
in Table 21 indicates that the patients with a medium length
of hospitalization were the most reactive and showed little
change from order one to order two, that is, regardless of
whether word stimuli came before sound stimuli, the first
order of presentation, or whether word stimuli came after
sound stimuli, the second order of presentation. In contrast,
patients with both shorter and longer lengths of hospital!-
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Table ?1
Mean GSd in Micromhos for the Interaction of
Length of Hospitalisation bv Order of
Presentation for V.’ord Stimuli
GrouD Order of Presentation
Hirst Second
&igh 0.26 0.42
0.61 0.59
Low 0.14 0.44
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zation showed much greater reactivity for the second order of
presentation than for the first order of presentation. Since
the difference in reactivity amongst the groups is smaller
during the second order of presentation, that is, when word
stimuli follows sound stimuli, it may be that the sound stimuli
results in groups initially low in reactivity becoming more
reactive to word stimuli while the groups initially high in
reactivity is uninfluenced by the sound stimuli. The normal
controls showed a slight increase from the first to the second
order of presentation, as do the groups with short and long
lengths of hospitalization. The second significant (.01 level)
interaction was that for the length of hospitalization x test
half interaction for the GSR Rank Order Measure for sound
stimuli. Examination of the means in Table 22 show that the
group with the medium length of hospitalization showed a small
drop in their rank order values from the first to the second
test half. Their change was identical to that of normal con-
trols. In contrast, the group with the shortest length of
hospitalization had the greater portion of their rank order
value occur to the first half of the test. This suggests a
fatigue or loss of interest effect rather than an adaptation
effect, since the difference between test halves was so much
greater for them than it was for normal controls. The group
with the longest period of hospitalization showed no differ-
ence in the first and second half of the test.
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Table 22
-&3S Kean Rank Order for the Interaction of
JL.anrth Pf Hospitalization by last Half
fo.r Sound Stimuli
Group Test Half
First Second
&J& 3.5 3.5
Medium 3.7 3.3
Low 4.1 2.9
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The analysis of anticipatory Motor Response Time revealed
a significant (.05 level) interaction of length of hospitali-
zation x order of presentation for word stimuli. The means
in Table 23 indicate that the group with a medium length of
hospitalization decreased in magnitude of Anticipatory Motor
Response Time from the first to second order of presentation,
as did normal controls, while the extreme groups were similar
to each other in showing an increase in the magnitude of An-
ticipatory Motor Response Time from the first to the second
order of presentation. A second finger movement measure, the
Motor Reaction Time, revealed a significant (.05 level) inter-
action of length of hospitalization x test half for word stimuli.
The means are presented in Table 24. Inspection of the means
reveals that the group with the medium length of hospitaliza-
tion increased in motor reaction time from the first to the
second half of the test, while the motor reaction time of
both extreme groups decreased, as did the motor reaction time
of the normal controls, from first to second test half. The
medium group had the fastest motor reaction time to the first
half of the test and an increase might have been expected.
However, the normal controls had an even faster motor reac-
tion time to the first test half and still decreased to the
second test half. The means also revealed that the group with
the longest period of hospitalization showed the largest re-
duction in motor reaction time from the first to the second
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lable
, 23
Me^n Anticipatory Motor Response Time in Seconds
Lqt the Interaction of Length of
Hospitalization by Order of
presentation for Word Stimuli
Group Order of Presentation
gjrjst Second
High - 0.8 - 1.2
Medium - 1.6 - 0.9
Low - 0.6 - 1.4
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Table 24
Mean Kotor Reaction Time In Seconds for the
Interaction of Length of Hospitalization
by Test Half for Word Stimuli
Gtoud Test Half
Hist ae.Q9.nd
Hl£h 2.0 0.8
Medium 1.0 1.2
Low 2.5 2.2
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test half.
Tha length of hospitalization groups differed signifi-
cantly (.05 level) in Respiration Poststimulus Rate for sound
stimuli. The means in cycles per minute presented in Table
25 show that the schizophrenic group with medium length of
hospitalization had the highest Poststimulus Respiration
Rate and the group with the longest length of hospitaliza-
tion had the smallest Poststimulus Respiration Rate. The
Post3timulus Respiration Rate of the group with the longest
length of hospitalization was only slightly larger than the
Poststimulus Respiration Rate of the normal controls.
In summary, patients with a medium Length of Hospitali-
zation tended to be more excited and to show poorer adapta-
tion than did normal controls and patients with shorter and
longer periods of hospitalization.
Paranoid Tendencies . Analysis of the GSR revealed a
significant (.05 level) interaction of paranoid tendencies
x test half for word stimuli. The means are presented in
Table 26. Most prominent is the high initial response and
the large reduction in reactivity from the first to the sec-
ond half of the test for the schizophrenic group with moder-
ate paranoid tendencies.
The Analysis of GSR Recruitment Time revealed a signifi-
cant (.01) interaction of paranoid tendencies x stimulus
level for word stimuli. Examination of the means for
the
lable 25
Mean froststimulus, Respiration Rate in Cycles
par Minute of Length of Hospitalization
Groups for Sound Stimuli
Group
l2£ Mgd.lM High
20.3 23.6 18.1
* * *
Table.,£6
Mean OSR in Klcromhos for the Interaction of
Paranoid Tendencies by TestJlalf
for Word Stimuli
Group Test Half
£j£Sl Second
Mgh 0.30 0.24
Medium o.5>+ 0.25
Low 0.14 0.10
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interaction presented in Table 27 and Figure 6 reveals that
schizophrenics with a high incidence of Paranoid Tendencies
gave an inverted V-shaped gradient to the stimulus dimension
while the schizophrenics low and medium on Paranoid Tenden-
cies gave monotonic gradients to the stimulus dimension. In
responding with monotonic gradients to the stimulus dimen-
sion, the schizophrenics low and medium on Paranoid Tenden-
cies reacted in a manner similar to that of normal controls
(see Figure 1)
.
Analysis of Anticipatory Motor Response Time revealed
a significant (.05 level) difference among the groups to
sound stimuli. As can be seen in Table 28, the schizophren-
ics who employ Paranoid Tendencies the most have the smal-
lest magnitude of Anticipatory Motor Response Time while
the schizophrenics who were low or moderate in use of Para-
noid Tendencies had equal magnitudes of Anticipatory Motor
Response Time.
In summary, the schizophrenics with the highest inci-
dence of Paranoid Tendencies were relatively stable In their
moderate level of arousal. However, in most instances, the
groups low and medium in Paranoid Tendencies performed more
like normal controls than did the group high in Paranoid
Tendencies.
Social Withdrawal * The interaction of social withdrawal
x test halves was significant (.05 level) for Motor
Reaction
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Figure 6
0§H...Mean Recruitment Time In Seconds for the
Interaction of Paranoid Tendencies bv
Stimulus level for Word Stimuli
Stimulus Level
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Time for word stimuli. Examination of the means in Table 29
indicates that the schizophrenics high in Social Withdrawal,
in contrast to the normal controls and the schizophrenics who
were medium and low in social withdrawal, showed an increase
in Motoric Response Time from the first to the second half
of the test. The increase by the high group occurred even
though they had the longest Motoric Response Time to the
first test half.
In summary, normal controls and the schizophrenics low
and medium in Social Withdrawal respond motorically faster
across test halves, while the schizophrenics that scored
high in Social Withdrawal showed an increase in their time
to respond from first to second test half.
Motoric Withdrawal . Analysis of the GSR conductance
measure revealed that the interaction of motoric withdrawal
x stimulus level was significant (.05 level) for word
stimuli. The means in Table 30 show that the schizophren-
ics who were medium and high on Motoric Withdrawal increased
directly in reactivity along the stimulus level dimension
in a manner similar to the normal controls, while the great-
est degree of reactivity of the schizophrenics low in Motor-
ic Withdrawal was to the medium level stimuli with less re-
activity occurring to both neutral and strong words.
The Motoric Withdrawal groups were significantly
different (.05 level) in Respiration Rate Change following
77
lable 29
Mean Motor Reaction Time in Seconds for tha
Interaction of Social Withdrawal bv
Test Half for Word Stimuli
Group
I9.ff.frJW
First Sfisond
Migh 3.1 3.5
Medium 1.5 1.1
Low 1.9 1.0
* * #
Iable.30
Mean GSR in Micromhos for the Interaction of
Maoris, witntoml, bx. . ,.1-gyalXas
Word Stimuli
Group
Neutral
Stimulus Level
Medium Strong
High 0.15 0.20 0.30
Medium 0.33 0.42 0.73
Low 0.13 0.30 0.28
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sound stimuli. The means are presented in Table 31 . There
is a direct relationship between Motoric Withdrawal and a
tendency for prestimulus respiration rate to exceed post-
stimulus respiration rate, with the group with the highest
amount of Motoric Withdrawal reacting most like the normal
controls.
In summary, the schizophrenics who were low in Motoric
Withdrawal gave a flatter GSR gradient to the stimulus dimen-
sion for words, and a smaller poststimulus respiration rate
following stimulation by sounds than did the normal controls
and the schizophrenics of moderate and high levels of Mo-
toric Withdrawal.
Drug Dosage . Analysis of the GSR in conductance units
revealed a significant (.05 level) interaction of drug level
x order of presentation for word stimuli. Examination of the
means in Table 32 indicates that the schizophrenics lowest
in drug dosage were highest in reactivity in the first order
of presentation and lowest in reactivity in the second order
of presentation. The schizophrenics in the low drug level
group showed a sharp reduction, the medium level group showed
little change, in a manner similar to the normal controls,
and the schizophrenics receiving the highest drug dosages
showed an increase in reactivity from the first to the sec-
ond order of presentation.
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Respiration, Rfrte Change In Cycles per Minute
£f_ Motoric Withdrawal Groups for Sound
st-liTiUU
Group
MSXm High
0.4 0.2 - 0.2
* * *
Jable 32
Moan GSR In MicroPros for, tte Interaction of
Drug Level by Order of Presentation
for Word Stimuli
Group Order of Presentation
Firj£ gsgoaa
mh 0.32 0.48
Medium 0.24 0.26
Low 0.50 0.18
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The drug dosage groups are significantly (.01 level)
different from each other on Algebraic Total Motor Time for
sound stimuli. Inspection of the means in Table 33 reveals
that the schizophrenic low drug level group had the greatest
Algebraic Total Kotor Time disturbance and that the disturb-
ance occurs primarily after complete presentation of the
stimulus. The schizophrenic high drug level group had the
second longest length of Algebraic Total Motor Time dis-
turbance and the moderately drugged schizophrenics had the
least. The schizophrenic drug level groups were also signi-
ficantly (.01 level) different in Positive Motor Time for
sound stimuli. The means are presented in Table 3**» It
is evident that the low drug level schizophrenics displayed
the longest Positive Motor Time disturbance and that the
medium drug level schizophrenics had the shortest length
of Positive Motor Time disturbance. The schizophrenics
in the medium and high drug level groups were more like the
normal controls than the low drug level group. Since there
was no significant difference among the drug level groups
on the Anticipatory Motor Time measure, which was subtracted
from the Positive Motor Time measure to obtain the Algebraic
Motor Time measure, the significance of the Algebraic Kotor
Time may be attributed to differences in Positive Motor Time.
In summary, the schizophrenic groups medium and high in
drug level were more similar to the normal controls than were
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Table 11
Heaja Algebraic Total Kotor Time In
Seconds of Drug,, level Groups
for Sound Stimuli
Group
Low Medium
0.9 0 0.4
* * *
Mean Fosftive Motor Time in
Seconds of Drug Level Groups
for Sound Stimuli
Low
1.4
Group
Medium LLeL
0.6 1.0
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the schizophrenics low in drug level. The low drug level
group differed from the normal controls in having had a
marked reduction, rather than little change, in their level
of GSR reactivity from the first to the second test half
for word stimuli, and in their having had a longer length
of finger movement disturbance following stimulation by
sound stimuli than did the normal controls.
lalUfrl Qft3&l Conductance Level , analysis of the
Initial Basal Conductance data (Table 35) revealed a signi-
ficant (.001 level) difference between the Initial Basal
Conductance Level groups. The significant finding and the
means in Table 36 reflect the selection procedure of the
Initial Basal Conductance Level groups in that schizophren-
ics with low Initial Basal Conductance were placed in the
low level group, those with medium conductance in the me-
dium group, and the schizophrenics with high Initial Basal
Conductance in the high level group.
Analysis of the GSR to sound stimuli revealed a signi-
ficant (.05 level) difference among the schizophrenics
divided according to initial basal conductance level for
sound stimuli. Inspection of the means in Table 37 re-
veals that schizophrenics low in initial basal conductance
gave the smallest GSRs and schizophrenics high in initial
basal conductance the largest GSRs. The interaction of
initial basal conductance level x stimulus level for the
Table y>
Basal Conductance in Micromhos Analvalg
£or Xflltial Basal Conductance level Groups
Source of
Variance 3£ At m z
Between Groups 171.8 2 85.9 21. 5*
Within Groups 84.0 21 4.0
Total 255.8 23
***
,001 level of significance
-Table 16
jjgJJl iVasal Conductance In Klcromhoa
Initial '3a_sal Conductance level
Groups
Sskls. . 32
Kean. .GSR in Kicromhos of Initial Maal
Conductance Level Groups for
Sound ^tinuli
Group
Low Medium High
0.10 0.43 0.75
low
3.57
agoup
Medium
5.64 9.98
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GSR is significant (.01 level) for sound stimuli. The means
in Table 38 and Figure 7 show that schizophrenics low in
initial basal conductance ware almost nonreactivo to the
stimulus dimension, while schizophrenics medium in initial
basal conductance were moderately reactive and schizophren-
ics high in initial basal conductance level were markedly re-
active as a function of the stimulus dimension. The large
GSRs and greater reactivity across the stimulus dimension
of the schizophrenics high in initial basal conductance level
were similar to those of the normal controls.
iinalysis of G3R Recruitment Time revealed a significant
(.05 level) difference in recovery time following stimula-
tion by word stimuli for the schizophrenics divided accord-
ing to initial basal conductance level. The means in Table
39 indicate that the schizophrenics low in initial basal
conductance level had the longest GSR Recruitment Time mean,
the medium group a shorter Recruitment Time mean, and the
schizophrenics high in initial basal conductance level the
shortest GSR Recruitment Time mean. The groups medium and
high in initial basal conductance level were similar to the
normal controls in their short recruitment times. The inter-
action of initial basal conductance x stimulus level for this
measure was also significant (.001 level) for word stimuli.
Table 40 and Figure 8 present the means for the interaction.
The schizophrenics low in initial basal conductance level
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Table IS
HeanQSR in Micromh03 for the Interaction of
Ifl&tjal 9a sal Conductance Level by
stimulus Level for Sound Stimuli
G
.
r?HP Stimulus Level
Neutral Strong
0,22 0.48 1.55
Medium 0,04 0.30 0.96
Low 0 0.01 0.27
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Iabl,§ , ,19
Recruitment Time In Seconds of Initial
Basal Conductance Level Groups
for Word Stimuli
Group
low Medium High
5-7 3.9 3.4
* * *
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Figure 8
flaS-M«»P Recruitment Time In Seconds for tha
Xateruc..Uon of Initial Ba sal Conductance
.Leva! by. Stimulus Level for Word Stimuli
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reacted in a manner similar to normal controls in that they
increased directly in GSR Recruitment Time as a function of
the stimulus dimension* In contrast
*
the schizophrenics
medium and high in initial basal conductance level decreased
in GSR Recruitment Time from the neutral to the medium level
stimuli
,
but to the strong stimuli the schizophrenics medium
in initial basal conductance level showed a further decline
in Recruitment Time, while the schizophrenics high in initial
basal conductance level increased in GSR Recruitment Time
from the medium to the strong stimuli.
Analysis of the conductance 3asal Level measure re-
vealed significant (.001 level) differences among the ini-
tial basal conductance level groups to both word and sound
stimuli. Basal Level means in micromhos for the groups are
presented in Table 4l for word stimuli and Table b2 for sound
stimuli. In both cases, the schizophrenics low in initial
basal conductance level had the smallest Basal Level mean,
the schizophrenics medium in initial basal conductance level
the moderate Basal Level mean, and the schizophrenics high
in initial basal conductance level the highest Basal Level
mean. The Basal Level means of the group high in initial
basal conductance level were similar to the Basal Level
means of the normal controls. The interaction of initial
basal conductance level x order of presentation is signi-
ficant (.05 level) for sound stimuli for the Basal Level
labile 41
Mean Basal Level in Micromhos of Initial Basal
Conductance Level Groups for Word Stimuli
Group
Low Medium jji&b
3.48 5.70 9.70
* * *
Table 42
Mean Basal Level in Micromhos of Initial Basal
Conductance Level Groups for Sound Stjjmll
Group
3.08
Medium
5.58 9.37
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measure. As can be seen from the means in Table 43
,
the
schizophrenics with low initial basal conductance levels
had the smaller Basal Level means for both orders of pre-
sentation. The schizophrenics with high initial basal con-
ductance level had the largest Basal Level means for both
orders of presentation. Additionally, as initial conduc-
tance level increased, the decrease in Basal Level from
the first to the second order of presentation also in-
creased. None of the schizophrenic groups reacted like the
normal controls whose Basal Level mean increased from the
first to the second order of presentation for sound stimuli.
Analysis of Anticipatory Motor Response Time revealed
a significant (.05 level) interaction of initial basal con-
ductance level x stimulus level for word stimuli. Inspec-
tion of Table 44 and Figure 9 shows that the schizophrenic
group with the low initial basal conductance level had a
gradient to the stimulus dimension that indicated a direct
increase in the length of Anticipatory Motor Response Time
as stimuli increased in strength. The schizophrenics medium
and high in initial basal conductance level were similar in
showing gradients to the stimulus dimension that were i lat-
ter than the gradient of the group that was low in initial
basal conductance level. Although the flatness of the
gradient of the group medium in initial basal conductance
level was similar to that of the normal controls, the normal
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.a»bi« 4i
MiUta'fMfiSl lavs'! Ip ,Hl?ronho 3) for the Into ruction of
Initial flasal Contluctanaa ; eval by Prior of
F.r.oaB»tatlon for Sounq Stimuli
Sisrn (Prior of Plantation
F1PJ& Laconl
High 12.24 6.51
6.72 4.43
lOV 3.56 2.61
* * *
Tabla 44
Moan Anticipatory Kotor Sa.an.onss.. Xta* In .3so,o&^
for the Interaction of Initial 3aMl .SpnawstaABfl
Laval by Stimulus l,oval for WpeA At.lau.ll
Group Stimulus Laval
Kautral M&ilm
High - 1.2 - 0.8 - 1.1
hodlusi - 0.8 - 1.1 - 1.1
LS3L
- 0.8 - 1.0 - 1.9
WO55OOB0)
!Z!
M
*OHOHHa>'
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Figure 9
lteafl„..AnUQiP.atory Motor Hesronse Tin;e in 3er-unds
ISE-ttW Interaction of Initial 3a Sal
Conductance Level by Stimulus
Lgvel. lor Word gUnmll
Neutral Medium
Stimulus Level
Strong
controls did not vary between neutral and medium stimuli,
and they had a small increase occur to the strong stimuli.
Analysis of Total Motor Response Time revealed that
the interaction of initial basal conductance level x stimu-
lus level was significant (.05 level) for word stimuli. The
means in Table 45 show a large increase in Total Motor Re-
sponse Time between the medium and strong stimuli for the
schizophrenics low in initial basal conductance level. Since
the Positive Motor Response Time measure was not significant,
and since this measure was dependent on the sum of that
measure and Anticipatory Motor Response Time, the present
finding can be seen as reflecting the previously discussed
significant Anticipatory Motor Response Time finding.
The interaction of initial basal conductance level x
order of presentation for Respiration Rate Change was signi-
ficant (.05 level) for sound stimuli. The means in Table
46 indicate that the difference between the poststimulus
minus the prestimulus respiration rates of the groups low
and high in initial basal conductance became more positive
when sound stimuli followed word stimuli than when sound
stimuli preceded word stimuli in a manner similar to the
normal controls. In contrast, the schizophrenics
medium in
Initial basal conductance level showed a reverse
reaction
In that the difference between their poststimulus
minus
their prestimulus respiration rates was positive
when sound
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XabXs 4T
Haan Total Motor Hesronaa Time In Seconds for thq
Interaction of Initial Basal Conductance Level
by. Stimulus Level for Word Stimuli
&E°m 1 eyel
Medium gAr.9.nK
2.0 1.9 1.9
Mafllaa 1.8 1.9 2.0
Lsm. 1.8 1.9 3.0
* * *
labJLg,^
Mean Respiration Hate Change in Cycles .Eftr....Minute
for the Interaction of Initial Basal
Conductance Level by Order of
Presentation for. Sound Stimuli
Group Order of Presentation
EJxafc fitggflA
0.3 0.6
0.5 - o.i
- 0.6
Mcd lijin
0.2
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stimuli preceded word stimuli, but became negative when sound
stimuli followed word stimuli.
In summary, the greater reactivity to stimulation, the
higher arousal level, the greater variance in reactivity as
a function of variations in stimulus strength, and the faster
rate of recovery after stimulation result in the schizophren-
ic group high in initial basal level being more similar to
the normal controls than the other initial basal level groups.
In contrast, the schizophrenic group low in initial basal
* *
level was less reactive to stimulation, had a lower arousal
level, showed less variance in reactivity as a function of
variance in stimulus strength, and had a slower rate of re-
covery after stimulation than did the schizophrenic groups
medium and high in initial basal level and the normal con-
trols.
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DISCUSSION
The finding that acute and chronic schizophrenics, as
determined by length of hospitalization, do not differ signi-
ficantly In general level of physiological arousal fails to
support the prediction based on Venables* (1964a) suggestion
that acute schizophrenics are lower in arousal than chronic
schizophrenics. The finding also fails to support Mednick'
s
(1958) suggestion that acute schizophrenics are in a higher
state of arousal than chronic schizophrenics. Also, the
prediction, based on Venables' (1964a) suggestion that
schizophrenics differ in arousal level as a function of
degree of social withdrawal, was not supported by the find-
ings of this study. Not only do the theories of Mednick
(1958) and Venables (1964a) differ in their conclusions con-
cerning general levels of arousal in acute and chronic schiz-
ophrenics, but there is a lack of consistency in the research
findings on general levels of arousal in acute and chronic
schizophrenics (Duffy, 1962; Lang and Buss, 1965; Mednick,
1958; Shakow, 1963; and Venables, 1964b).
The finding in the present study of significant dif-
ferences in arousal level among GPM schizophrenics, PPM
schizophrenics, and normal controls, with the GPM group the
least aroused and the normal controls the most aroused,
sug-
gests that premorbid adjustment may be a more crucial vari-
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able than chronicity in differentiating between subgroups of
schizophrenics. That is, it is possible to support Venables*
suggestion that some schizophrenics are less aroused than
others if we substitute GPM schizophrenics for acutely dis-
turbed schizophrenics. Two important points must, however,
be considered. First, as Higgins and Peterson (1966) sug-
gest, premorbidity and chronicity probably should be treated
separately. Second, it should be noted that the present
study was designed primarily to evaluate preraorbid classi-
fication, and not chronicity or social withdrawal. AI 30 ,
the schizophrenics in this study were not in a state of
manifest acute excitability. A necessary requirement for
participation in the research was that the schizophrenic
patient be able to understand and respond to word stimuli.
This requirement automatically precluded a number of acute-
ly disturbed patients from being used as subjects. The
generally lew level of arousal of the schizophrenics sug-
gests that, although they may have once been excitable,
they had attained a reasonable degree of stability by the
time of testing. It should be noted, however, that Venables
(1964a) classifies subjects into acutes and chronics accord-
ing to length of hospitalization, as was done in the pre-
sent study.
The prediction, based on Venables' (1964a) suggestion
that chronic schizophrenics would he less reactive
to stlmu-
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lation than acute schizophrenics, was not upheld by the flnl-
ings of this study. Both the acute and the chronic schizo-
phrenics were similar in their low level of autonomic reac-
tivity to stimulation. This was found for both the OSH, a
measure of immediate reactivity to stimulation, and for post-
stimulus change in basal level during the thirty-second in-
terstimulus interval, a measure of more long term autonomic
reactivity to stimulation.
The prediction that the chronic schizophrenics would
be less reactive than acute schizophrenics was not upheld
with acquired intensity values as well as with primary in-
tensity values. Regardless of chronicity or premorbid clas-
sification, schizophrenic subjects tended to be less reac-
tive to stimuli with acquired intensity value than to
stimuli with primary intensity value. This supports the
findings of Quintal (1951) and of Sologub (I960). Thus,
the schizophrenic seems better able to insulate himselt
from stimuli that are arousing because of their acquired
meaning than from stimuli that are arousing because of their
primary intensity value. Nevertheless, the responses of
the schizophrenics to primary stimuli were lower than
the
responses of normals.
Th# reduced reactivity to stimulation of schizophren-
ics in comparison to control subjects found in this study
is on. of th. more oonslst.nt findings that
hava been
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reported with regard to schizophrenics (Lang and Buss, 1965}
Lynn, 1963)* The results can not readily be attributed to
the medications they were receiving. First, both Lynn (1963),
in a review of the Russian literature, and Venables (1964b)
have indicated that autonomic system responses of schizo-
phrenics receiving tranquilizers are similar to autonomic
responses of control subjects. In this study the schizo-
phrenics and normal controls were found to differ signifi-
cantly in their autonomic responses. Second, the lack of
significant differences among schizophrenics receiving dif-
ferent drug dosages indicates that their medications were
not solely responsible for how they were functioning during
the experiment. Third, the finding that the reduced respon-
siveness of schizophrenics was greater to stimuli of acquired
than to stimuli of primary intensity value suggests psycho-
logically mediated insulation from stimulation, rather than
a physically inadequate response system. Also, Paintal's
(1951) study, which reported similar findings, was carried
out before drugs were widely used in treating schizophren-
ics. It would appear, then, that the schizophrenics in
this study had attained a stable level of reduced function-
ing by avoiding attending to the meaningful elements in cues
which have socioemotional significance.
Venables* (1964a) suggestion that acute schizophrenics
are overreactive to stimulation as a result of their
low
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resting level of arousal and that chronic schizophrenics
are underreactive to stimulation as a result of their high
resting level of arousal was not supported. That is, when
scores on Initial Basal Conductance, a measure of pretest
arousal level, were used to divide schizophrenics into low,
medium, and high arousal level groups, reactivity to stimu-
lation was found to vary directly in strength with Initial
Basal Conductance, rather than inversely as Venables (1964a)
suggested. A possible explanation for the finding of a
direct rather than inverse relationship between reactivity
to stimulation and arousal level is that the schizophrenics
tested were not at such a high level of arousal as to have
their reactivity to stimulation subjected to the "law of
initial value" (Wilder, 1958), or to a curvilinear rela-
tionship between level of arousal and reactivity.
The prediction, based on Epstein's (in press) sug-
gestion, that the schizophrenics would fail to follow the
stimulus intensity dimension as closely as normals was sup-
ported. That is, although the responses of the schizophren-
ics varied as a function of the stimulus dimension, the
magnitude of their responses, regardless of premorbid clas-
sification, did not vary as strongly with the intensity of
either type of stimulus as did the responses of the normal
controls. Examination of individual gradients within the
three groups further supports this finding in that the
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magnitude of the responses of thirteen of the fourteen nor-
mal control subjects directly followed the levels within the
stimulus dimension for both types of stimuli, while the mag-
nitude of the responses of only eight of the fourteen GPM
schizophrenics directly followed the word stimulus dimension,
and the magnitude of the responses of ten of the fourteen
GPM schizophrenics directly followed the sound stimulus dimen-
sion. In the PPM schizophrenic group, the magnitude of the
responses of only six subjects followed directly the word
stimulus dimension, and the magnitude of the responses of
only nine of fourteen PPM schizophrenics directly followed
the sound stimulus dimension. The schizophrenics were gen-
erally underresponsive, suggesting overcontrol rather than
adequate response to excitation.
It is noteworthy that the GPM and PPM schizophrenic
subjects were found to be homogeneous in their uniformly
low level of reactivity to stimulation in comparison to
each other and in comparison to normal controls on measures
reflecting smooth muscle activity, i.e., GSR and Basal Level
measures, but that on measures reflecting striped muscle
activity, i.e., Verbal Reaction Time, Respiration Rate
Change, and Poststimulus Respiration Rate, the GPM and
PPM schizophrenic subjects showed significantly greater
variability in comparison to each other and in compari-
son to normal control subjects. When the variances of
the subjects were either homogeneous or heterogeneous, the
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finding held for both between and within the subgroupings
of subjects.
The significantly greater amount of variance of the PPM
schizophrenic subjects in comparison to the GPM and normal
control subjects, who also occasionally differed signifi-
cantly from each other in variance on measures reflecting
striped muscle activity, may account for the scarcity of
significant findings among the means of the diagnostic groups
on measures that reflect striped muscle activity.
In general, one group of schizophrenics, the GPMs, were
found to be uniformly underreactive on different measures
of their functioning. A second group of schizophrenics,
PPMs, were found to be uniformly underreactive to measures
reflecting smooth muscle activity, but more reactive and
highly variable on measures reflecting striped muscle ac-
tivity. Finally, on some measures both groups of schizo-
phrenics responded like normal controls, and on other meas-
ures they differed significantly from normal controls. The
pronounced differences in level and variability of schizo-
phrenic functioning, both within subgroups of schizophren-
ics and in comparison to normal controls, supports Spstein's
theory that a basic characteristic of schizophrenic function-
ing is a lack of adequate inhibitory control of excitation.
The lack of adequate control of excitation is seen in the
consistent overcontrol by GPM and PPM schizophrenics in
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comparison to each other and to normal controls in one re-
sponse system, and the inconsistent responsiveness of PPM
schizophrenics in a second response system in comparison to
GPK schizophrenics and normal controls.
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SUMMARY
Physiological responses of good premorbid (GPM) and
poor premorbid (PPM) schizophrenics, selected on the basis
of the Phillips Scale, to dimensions of primary intensity
of sound stimuli and of socioemotional significance of words
were examined and compared to responses given by normal con-
trols composed of male attendants at the same hospital. The
physiological responses of the schizophrenics were also ex-
amined as a function of length of hospitalization, paranoid
defense system, degree of social withdrawal, degree of mo-
toric withdrawal, drug dosage, and initial basal conductance
level.
The major findings were:
(1) A significant difference in resting level of
arousal was found between GPM schizophrenics,
PPM schizophrenics and normal controls. The
GPM schizophrenics were the least aroused
group, and the normal controls were the most
aroused group. No significant differences
were found between schizophrenics subdivided
on the basis of chronicity of their illness,
nor on the basis of degree of social with-
drawal as had been predicted on the basis of
Venables' (1964a) suggestions.
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(2) The prediction, based on Venables' (1964a)
suggestion that chronic schizophrenics would
be less reactive than acute schizophrenics,
was not upheld. Regardless of chronicity
or premorbid classification, schizophren-
ics were uniformly physiologically unre-
sponsive to stimulation in comparison to
normal controls.
(3) Regardless of chronicity or premorbid clas-
sification, schizophrenics were less re-
sponsive to stimuli with acquired intensity
value than to stimuli of primary intensity
value. This supported previous findings
by Paintal (195D and Sologub (I960). It
wa3 suggested that this indicates a psycho-
logically mediated insulation from stimula-
tion, rather than a physically inadequate
response system.
(4) Reactivity to stimulation of schizophren-
ics was found to vary directly in strength
with initial arousal level, rather than in-
versely as suggested by Venables (1964a)
.
It was suggested that the schizophrenics
may not have been so highly aroused as to
have their reactivity to stimulation sub-
jected to an inverse relationship between
level of arousal and reactivity.
( 5 ) The prediction, based on 3pstein*s sugges-
tion that the magnitude of the response of
schizophrenics would not follow stimulus
intensity dimensions as directly as the
magnitude of the responses of normal con-
trols, was upheld. The lack of corres-
pondence between magnitude of response and
stimulus intensity dimension was greater
to word stimuli than to sound stimuli in
schizophrenics. Overcontrol of excita-
tion seemed to underlie this finding.
(6) Epstein's theory that a basic character-
istic of schizophrenic functioning is a
lack of adequate inhibitory control of
excitation was found to be supported by
the consistent overcontrol by GPM and
PPM schizophrenics in comparison to each
other and to normal controls on measures
reflecting smooth muscle activity, and
the inconsistent responsiveness of PPM
schizophrenics on measures reflecting
striped muscle activity in comparison to
GPM schizophrenics and normal controls.
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Appendix A
Phillips Scale of Premorbid History
Phillip^ Scale
I. PRE-MORBID HISTORY
A. Recent Sexual Adjustment
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1. Stable heterosexual relation and marriage
2, Continued heterosexual relation and marriage but unable'
to extablish home
3* Continued heterosexual relation and marriage broken by
permanent separation
ll* (a) Continued heterosexual relation and marriage but
with low sexual drive
(b) Continued heterosexual relation with deep emotional
meaning but emotionally unable to develop it into
marriage
5* (a) Casual but continued heterosexual relations, i.e.,
"affairs", but nothing more
(b) Homosexual contacts with lack of or chronic failure
in heterosexual experiences
6* (a) Occasional casual heterosexual or homosexual exper-
ience with no deep emotional bond
(b) Solitary masturbation with no active attempt at homo-
sexual or heterosexual experience
7* No sexual interest in either men or women
0
1
2
3
3
h
h
5
5
6
B. Social Aspects of Sexual Life During Adolescence and
Immediately Beye'iicl
1. Always showed a healthy interest in (girls) (boys) with a
steady (girl) (boy) friend during adolescence 0
2. Started taking (girls) (boys) out regularly in adolescence 1
3. Always mixed closely with boys and girls 2
U. Consistent deep interest in (male) (female) attachments
with restricted or no interest in (girls) (beys) 3
5* (a) Casual^^e63^30^631'*' 3 wit*1 inadequate attempts at
adjustment to going out with girls (boys) h
(b) Casual contacts with boys and girls U
6. (a) Casual contacts with boys (girls), lack of interest
in girls (boys) 5
(b) Occasional contacts with girls (boys) 5
7. No desire to be with boys and girls; never went out with
girls (boys) ^
C
.
Social Aspects of Recent Sexual Life: 30 Years of Age
and Above
1* Married and has children, living as a family unit
2 , Married and has children but unable to establish or maintain
a family home
3. Has been married and had children but permanently separated
i;. (a) Married but considerable marital discord
(b) Single, but has had engagement or deep heterosexual
relationship but emotionally unable to carry it
through to marriage
5. Single, with short engagements or relationships with
women which do not appear to have had much emotional
depth for both partners, i.e., "affairs"
rlNO
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6. (a) Single, has gone out with a few (girls) (boys) but
without other indications of a continuous interest
in (women) (men)
5(b) Single, consistent deep interest in (male) (female)
attachments, no interest in (men) (women) 5
7 * (a) Single, occasional (male) (female) contacts, no
interest in (men) (women) 6
(b) Single, interested in neither men nor women 6
Social Aspects of Recent Sexual Life: Below 30 years of Age
1 # Married living as family unit, with or without children 0
2
. (a) Married, with or without children, but unable to es**
tablish or maintain a family home 1
(b) Single but engaged or in a deep heterosexual rela-
tionship (presumably leading toward marriage) 1
3 . Single, Iv. s had engagement or deep heterosexual relation-
ship but has emotionally been unable to carry it threugh
to marriage 2
h» Single, consistent deep interest in (male) (female) at-
tachments, with restricted or lack of interest in (men)
(women) 3
5 . Single, casual (male) (female) relationships with restrict-
ed or lack of interest in (men) (women) U
6* Single, has gone out with a few (boys) (girls) casually but
without other indications of a continuous interest in (men)
(women) 5
7 . (a) Single, never interest in or never associated with
either men or women 6
(b) Antisocial 6
E. Personal Relations: History
1 . Always has had a number of close friends but did not habit-
ually play a leading role
2. From adolescence on had a few close friends
3 . From adolescence on had a few casual friends
From adolescence on stopped having friends
5 . (a) No intimate friends after childhood
(b) Casual but never any deep intimate mutual friendships
6. Never worried about boys or girls; no desire to be with
boys or girls
F. Recent Premorbid Adjustment in Personal Relations
1 . Habitually mixed with others, but not a leader
2 . Mixed only with a close friend or group of friends
3. No close friends; very few friends; had friends but never
quite accepted by them
I4. Quiet; aloof; seclusive; preferred to be by self
Antisocial
owner
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Appendix 3
Venables’ Scale for Measuring
Social Withdrawal
1* How does he move around? Does he sit all day unless Dushed tn p^
21
his^body?
0r, 18 ^ pfrW
1
Usually
Motionless
2
linderactive
3 U
lvloves about Restless
as appropriate
5
Almost con-
stantly moving
2
. Compared to the average person, how taciturn or talkative is he? Judge onlvthe amount of speech; do not consider its relevance nor whether it was spon-taneous or elicited by questioning. P
1 2 3 h 5Mute through-
out interview
Distinctly
less
As talkative
as average
distinctly
more
Conspicuously
overtalkative
3. Does he usually give the appearance of being tired and worn out
energetic as compared to others?
or lively and
1 2 3 h $Almost com-
pletely worn
out
Tired As lively as
most
Livelier and
more energetic
Overactive
and abnorm-
ally energe-
tic
k» Does he have friends in the ward?
1 2 3 h 5
None at ail Acknowledges
one or two
other patients
Has one or
two fairly
regular friends
Is normally
friendly
Makes friends
with as many
people as he
can
5. ?omparad to others, how loud or intense is his
or is it loud and (or) intense?
speech? Is it barely audible
1 2 3 h 5
Almost
inaudible
Distinctly less
audible or less
intense
As loud as
average
distinctly
louder or more
intense
Shouts or yells
6. How much interest does he show in the things going on around him? Which of
the following does he do: (a) listen to the radio or watch television; (b)
play games; (c) read newspapers or magazines; (d) go to dances or socials;
(e) talk about ward happenings, sport or news events; (f) write letters;
(g) go to parties?
1 2 3 b 5
Interested in Xny one Any iwo""or Any R or 5 All 6 or more.
nothing, just three
sits
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7. How often does he speak to others? Does he ask for thin*** <=o v, n
questions, make comments, or otherwise start a back-and-forth conversation?
2 3 I.
Less often than
the ordinary
person
Nevei Occasionally As often as
the ordinary
person
Nearly al-
ways speak-
ing to some*
one
8. Compared with others are his reactions (walking, talking, gestures) slowerand more deliberate, or, do they appear faster or hurried?
1 2 3 k 5Marke dly slower A little
slower
As last as
average
A little faster Conspic^
uously
faster or
hurried
Does he stay by nimself and avoid others, or does12 3 he J:\ke being with people?h 3
Always stays
by himself.
Ignores every-
one
Usually by
himself.
Mixes some-
times
About as much
alone as with
others
Usually in
company with
others
Always in com-
pany with
others
10. Typically how much
1
does he talk
2
if spoken to?
3 k 5
Noes not answer Only 3 or
k words
Leps than the
ordinary person
As much as
the ordinary
Hard to stop
person
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Appendix C
Venables and O'Connor's Scale for Measuring
Paranoid Schizophrenia
124
X
* S' S.?£°£S 5S^S reraind0d — or be wash-
buttoned, disarranged, or soiled with food, dirt or fnnces?
^ Cl°thes un"
1
heater anc
cleaner than
most
Ls neat an
clean as most
ieiow average
cleanliness
and neatness
sloppy and
dirty
iequires specia]
handling. Wets
or soils self
2 .
zt r s-e?and control his thinking? y g r now do influence his behavior
x
|
2 1
No unjusti- Will admit Easily ad-
fied suspic- suspicion mits suspic-
i°ns when pressed ion
h <
Openly states Has firm conviction ”
othe rs are that he is influenced
trying to con- or controlled
trol him
!™!!n
C
!
ngI1,OUS are 4 S ®motional responses? E.G., giggling or crying for no
shewn?
* reaS°n °r n0t showing any emotion when emotion would be appropriately
1
As normal Slightly dif- Responses Distinctly
ferent from somewhat incongruous
normal incongruous
Very markedly in-
congruous
R. Does he tend to suspect or to believe on slight evidence or without good reason
that some people talk about, refer to, or watch him?
• 1 2 3 l £
No unjusti- ^7irT*a3mT5 Easily ad- Cpnely states Has firm conviction
fied suspic- suspicion mits suspic- that he is of being watched
ions ion watched
3>* How well oriented is he as to where he is? Does he know (a) that he is in a
hospital] (b) where the hospital is] (c) the name of' the hospital?
1
As normal
2 3
Sometimes Slight con-
makes errors fusion
h
Very mud-
dled
5>
Completely confused
! 6. Does he tend to suspect or to believe on slight evidence or without good reason
that some people are against him (persecuting, conspiring, cheating, depriving,
punishing in various ways?
) 1 2 3
)Vo unjusti- When pressed frequently
!fied suspic- expresses ho- inclined to
ions expressed lief that he suspect
is conspired
against
h
Prank inclin-
ation to be-
lieve in per-
secution
5
Strongly expressed
conviction of per-
secution
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7* Dogs he assume or maintain peculiar, unnatural or bizarre postures?
1
None rare For short Frequently HI the time
occasions periods
8. Does he have an exaggeratedly high opinion of himself or an unjustified be-
lief or conviction of having unusual ability, knowledge power, wealth, or
status?
1
No expressed
high opihion
of himself
2
When pressed
expresses a
high opinion
of himself
3
Frequently
expresses a
high opin-
ion of him-
self
k
Open canvi-
ction of un-
usual power,
wealth, etc.
5
Strongly expressed
conviction of gran-
diose or fantastic
power,wealth, etc.
9. How well oriented is he as to time? For instance, does he know (a) the season;
(b) the month; (c) the calendar year; (d) the day of the week; (e) how long
he has been in the hospital?
1 2 3 U $
As normal Occasional Slight con- Frequent Marked continuous
confusion fusion confusion confusion
10* Compared to others, how openly hostile is he? ^oes he show little hostility
or a high degree of ill will, resentment, bitterness or hate?
1 2 3 h 5
No open hos-
tility
Relatively
little hos-
tility
Some hos-
tility
Rather hos-
tile
Very hostile
Appendix D
Analysis of Variance Tables for all Measures
Examined Comparing Good Premorbids,
Poor Premorbids, and Normal Controls
ALYSIS OF VAK I ANCk/rOH DEPENDENT V A R l A d L E 1analysis
0 SOURCE bUM OF SQUARES DEGREES OF
FJit-ELOK
127
mean square1
MEAN 5549810400.0000 1 5549ol040U,0000
-
2
G 152659Q493.9063 2 763295246 , 9531
3 Q_ 1.93112b .3968 1 193112b .3968
4 h AJ.7&
-X'
153086006 . 9219 1 153-086006.9219
5 L V&W 64771Q679.6406 2 323655339 . 8203
6 GO 86q575o 0 .0 098 2 43028750,0049
7 GH 8584518 . 64 0 6 2 4292259 .3203
8 OH
3fr*yjC'
5826289 .5859 1 5 b 2 b 2 6 9 , 5659
9 G L / 6» & 3 286053928 .7344 4 71513480 . 9o3o
10 OL 16427462.7188 2 8213731
. 3594
11
1 5
hl V. 7/
§(001
79769829.4644
2 9 5 7 1 9 7 4 0.9 . 1 25.0
2
36
39884914 ,7422
821443/2.4746
13
1 4
GO H
Q Q |_
2549931.5371
210 66842,. 25.7.8
r-\
c
A
127^965,7686
5266710.5645
— —
15
1 6
GHL
ohl —
43434658 , 8125
12863546 ,1172
*4
r,
C.
10658664,7031
64317/3,0586
-L-V
17
i ft
Sh (GO) ' -
Sl ( GO )
’’
394208301 .5859
513076173, 1172 . _
36
72_
10950230,599b
7126057 ,960 0
X o
19
—2.0
GO HL -
SHL ( GQJ.
20514376 , 2832
36 2 89 Z5-8.Q.-.-Z8_U5.
4
72.
5l26594,070o
50401/4 ,7330
128. '/yasrrL d<_ At, -A/d x? -
ANALYSIS OF VaR j^A N L t F U K 1) t H fc N Li b N
T
VAR I AdLb
SOURCE 6UM OF SQUARES DE GHEES 01- MbAN bOuAnc
c w c. c n r\ k-
1 Mb AN
r .
1021161 1497/25 00 110211611497 .2500
2 G y. 1608903760 .0936 • 2 • 804451880
. 046*
_ 3 Q .
.... .208334157 . 8155 1 ? n 3 3 3 ^ 1 b 7 . 6 1 5 b
.
.
4 H 551924561 . 4219 1 551924561.4219
5 L S7*2o 7391795166 .8750 2 3695o96bo3 , 4 8 7;?
6 GO 257455113.7188 2 12872/556.6594
7 GH 43579411.7031 2 21 78v / Li 5 , 6516
8 Oh
A
25656666.0313 1•L 2585o666 , 0313
9 GL <2-73 696295626 . 8750 4 174078906 . 7 188
10 OL 52523961.0000 2 2626i9a 0 . 5 G 0
0
11 mi—AsTgff*-
__12 S ( GO) —
13 GOH
14 G.dL_ IZ
15 GHL
16 O HL
1 7 SH ( GO ) —
1
8
.S LIGO.. )
—
19 GOHL —
20 SHL(GO)
840603827 . 6250
02.41 324.927 .7500
79636920 . 2500
489226 0 29,. 1,5.6.3.
5 4 1
5
o 7 7 5 . 7 6 1
3
1661 86 90 5.4 0 86
103*5616695 ,5000
4494863519 13750
156603020 . 3438
225 8434519 .500 0
2 423401913 . bi25
_3 6 1 73370130.6 626
2 39819460,1250
4 1 5 6 6 0.6 5 0.7 • 289l_
4 l 353/693.9453
_ 2 _93 0_9 6 4 5 2 , 7 3 4 4
36 28711574,8750
72 6 2426659,9912
4 39150755,0859
72 31367 14 6
.
1Q4Q
ANALYSIS OF V«KlANUfc fOK DEPENDENT VARIABLE 1 *
SOURCE SUM OF SQUARES DEUREfcS OF
F R L t 1) O f'
M b A N S u U A R fc
1 MhAN
F
30.8700 1 3 0 ,8/00
2 G 0.0000 0,0000
_3 0 0.0000 . 0 . 0 0 0 0
4 H O - / 7
.
. X/t'X
0 . 7557 0.7^5/
5 L &&,./*> 1 . 4679 2 0 , 7 3 4 o
6 GO
-o.oooo 2 -0.0000
7 GH ' 0
.
0717 2 0 , 0 35o
8 Oh 0.0040 1 0.0040
9 Gl 'StS 0 . 4762 4 0 , 1190
10 OL 0 . 0216 c 0,0106
11 HL 0 .0968 2 0 . 0464
12 S CGdL -0 ,.0.0 0-0 36 -0.0000
13 GGH 0 . 0372 2 0 . 0186
_14 g n i o . 080 n 4 0,0200
15 G H L 0 .1488 4 0 , 0372
16 0Hj__ 0 . 0094 2 0.0047
17 . Sh( GO) 0 .9648 30 0 ,026b
18 SL ( GO
)
1 . 4593 7 2 0.0203
19 gohl 0 .0849 4 0 .0212
2-0. SLHL.U3.Qi_ . 1,3217. .. 72 0.0184
--$X-r<-A, MM /?. -s^-^.w
ANALYSIS 01- VARIANCE FUK DEPENDENT VAR^AoLE 1
SOURCE SUM OF SQUARES Degrees of
FREEDOM
MEAN 6 U u A n E
1 mean £ 30 . 870 0 1 30 , b70u
? G 0.0000 2 0,0000
3
.
o 0 . 0 0 0 0 -. 1 0,0000
, , MX •
4 H /s.w
xM
0 . 1381 1 0 .1381
5 L ^77. 0/ 4 , 7 0 9
1
2 2.3546
6 GO -0.0000 2 -0,0000
7 GH 0.0048 2 0 . 0 02a
S Oh 0 .0175 1 0.0173
9 GL 0 . 0218 4 0,005^
" 10 0L
—
S l GO )
0.0002 2 0 , 0 0 0
1
11
12_
0
.
1476
- 0,0 0 0 0.. .
2
36_.
0 . 0 / 3 o
-0,0000
13
1 4
GOH
GDI
0.0260
0 ,-0 5 6.4
2
4
0,0130
0,014 1
15
1 6
GHL
OHL
0 . 0313
0.0101
4
2
0,0078
0.0050
17
1 8
SH(GO)
SL ( GO )
0 . 3552
0.6150
36
7 2
0 , 0 0 9 V
0 , 00 85
19
2JL.
GO HL
shlcgoj rr
0
.
0399
0 .621.9 .
4
72, -
0.0100
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ANALYSIS ok v a r i an c l for
* ' /vz j ct .4 <$Lo.cL- h/iyi cCi 131
DEPENDENT VaR I ABLE 1
SOURCE SUM OF SQUARES DEGREES
freedom
OF 'MfcA,\j SQUARE
1
1
2
Jir 1428069128224 , 0000
G 76710813 800.0000 23 c13 5 5 4 0 0,9 0 0 , 0 0 0 0
fO 5 6 9950 32
. 2500
6l00869.?ri5H
3
4 H
12 0 569 95 0 3 2 . 25 0 0
OW* 610 0 889.2858
112
r
5 L /s>2. . /' b 142086267.4609 2 71043133.7305
6 GO 239419 7 401 0 211970987008. 00 OO
7 Gh . 79560864,7148 2 39 /80^32
.
3^74
8 OH 69Q90485 , 9646 1 69090^85 , 9o4b
9 gl 37892724,5391 4 9 1 7 3 1 0 1 , 1 3 - 0
10 OL *** 26611549.7891 2 133057/4.8945
11 H L &. C,^ 112 479602.3867 2 56 23 98 01 , 1 9,3-4
12 S ( GO ) 317066563576 ,0000 36 8807404543.7500
13 GOH 40436285.8203 2 20218142,9102
14 GOL 35597796.1719 4 6899449.0430
15 GHL 527421,6094 4 131055 ,4023
16 ohl 7671015,6094 2 3835507, 80 4 7
17 SH(GO) - 0 833059730 . 187 5 3 6
'
106473081
. 39*o
18 Sl(GO) — 422905115 ,8281 72 5873682,1643
19 GOHL 041 0 0 25 0 . 366 7 4 10025002
. 593 /
20 SHU GO ) - 468886928.2613 7 2 651231ft ,4464
.&'L<4XL0L<-4</ Z /r*.A $ZL ).Ol-iju.it t ASt-'J-'U? >yX^^LL'
ANALYSIS of variance for dependent variable 1
‘S'otjwce sun or swares—dwreewot—^fa'n~sw a r
e
FREEDOM
1 MEAN ^ 1362791602592,0000 l***************w
2 G 70138425838 .0 0 00 2350692129 19 . 0 0 0
0
3 0 7.20* 64119319381 .0000 164119319381 .0000
4 H .—
“
221072067.0625 1 221072067.0625
5 L Sb.'H* 1316476959.5313 2 65S23“8'4 79 ,7656
6 GO 14293474486 , 0000 2 7146737243,0000
7 GH 93078488.9375 2 46539244,4688
8 OH — 115236380 .9375 1 115236380 .937?
9 GL — 96928668.4688 4 2^232167.1172
10 OL 67221705.4688 2 3361Q852 , 7344
11 HL 200682205.5625 2 100,341102. 7813
12 S ( GO
)
320776179208,0000 36 8910449422.5000
13 GOH 57865111 .1250 2 28.9 3 2,5 55 ,5625
14 GOL
” 18705102.5625 4 4676275,6406
15 GHL 36261578,4375 4 9565394 .909*,
16 OHL 17836274 .4375 2 8918137 . 2188
17 SH< GO) 1958911600 .8750 3 0 54,41 4,2 11 , 1348
18 SL(GO) — 1291193505,4375 72 17933243 . 1309
19 GOHL — 46189701.5625 4 1154/425 . 3906
20 SHL(GO) 803170765,5625 72 11^155,149.521/
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ANALYSIS OF^/ARlAN^e FOR DEPENDENT VARIABLE 1
SOURCE
'
SUM OF SQUARES lj E G R r E S
freedom
OF ME* 1* S H U A «
E
*******»*»!.»*»
£.
1 mean 160503282096.0000 1*»
2 G * 1768410.5080 2 664 2 05 . 2540
3 0 12587967 .0000 1 1256/967.0000
4 H / /./ L 1921 2915 .5713 1 1 921 2 915.5/13
5 141948074 .7930 2 7 ) 9 7 4 • 57.39 6
5
6 GO 2677856 . 8574 2 1 3 3 / 3 . a 2 87
7 gh 1758148 . 2852 2 8/9,^74.1426
8 oh A- 1824 . 1431 1 1824.1431
9 GL ^ /"? 60314362 .9180 4 15 0 / 659 0 . 7 295
10 OL 22449824.0039 2 112249 1 2 . 0 0 2
0
11 hL -zrerf**- 50497382 .0938 2 2^/ 859 .0469
12 S ( GO ) 142961772.9453 36 3 9 7 1 1 6 • 3596
13 GOH 16671.99 . 7144 2 633-599.85/2
14 GOL 23439736 .5684 4 5859934,1421
15 ghl 73918572 .7656 4 184/9643.1914
16 OHL 8654804 .9512 2 4327402, 475_6
17 SH(GO) 61964186.3003 36 1721227.3972
18 SL(GO) 340466443.0391 7 2 4 7 2 8 7 10,59 7
8
19 gohl 9740095.6172 4 2435023.9043
20 SHL(GO) “ 311887812.3672 7 2 4331775,1718
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^ANALYSIS UF/VARIA^Cf FOR DEPENDENT VARIABLE 1
P "SOURCE SUM OF SQUARES DEGREES OF MEAN SQUARE
' FREEDOM
"M E A NT
6
17 36 14 3b 1? 46 . 0 0 D O
( 2 G 55411276.9834 2 ~£77 ? . . / /
3 0 ==: 1 n 920 839 , 6b? 6 “l IWiTO 8^976 0 2
6
4 H 7^ 295166934 . 92i 9 ~1 29blc6>34 . 9 2 1 9
5 L V£/5fo ^ 1557405057.9063 2 770,702528.9531
6 G*0 62509762.6963 2 - 4 T25 46*8 1 . 3*477
~7~
G H
^
36994791 .2656 2 18497395.6328
8 OH ^,3-0 63561.244 .4453 1 63561244 .4 4 5 3
9 gl — 112159992.1250 4 26039998.0313
10 u l 41116338 .9063 2 20556169 . 4531
11 HL /V,&/ 341182291 .2188 2 170591145. 60 9 4«
12 S ( GO ) 706700876.1406 36 l963Qb/9.89?b
13 GOH 10779610 .3203 2 5 389 8*05 . 16 0 2
14 GOL 49018772 .9609 4 12254693 .2402
lb GHL 53663096 . 8594 4 13415/74.23
16 ohl — 3280 0134 .1484 2 16400067. 0742
17 SH(GO) 440484065.6797 36 l?-2 35669 . 0 4 6
6
18 SL(GO) —- 1154594538 .0938 72 l6p3 6 jj 35 . 2512
19 gohl 90443010.9141 4 2261
0
7$2 .7 28
5
20 SHL(GO) 829186900 .4844 72 11516484 .7290
13^'/£c-CA-l £.cC'TO <- t^> L&
€i*J-S
ANALYSIS OH V A H 1 ifN L k FUH OfcPENoENT V JU\ l A 6 1. L- 1
SOuRcE b U ,V| OP SQUARES UEGKEfcS OF Mt Ai\ bOuAKe
— HIELEU OK .
1 MLAN £. 418 7 .87 8 1 I <*187,8781
2 G 61.7918 2 30 ,6989
3- .0. — 7.9218.
_ _ 1 7,9218
. % .....
4 H /• v3 12.0214 1 12,02X4
„ X**
5 L /*31 OS' 74.4182 2 3 7 . 2091
6 GO 4
. 2478 2 2.1239
7 GH 0.0340 2 0,0170
8 OH 2 . 7783 1 2,778b
9 gl 18.7500 4 4 , 0 o 7 D
It) OL 5 . 0677 2 2 .5339
11 HL 7 . 2467 2 3 . 6234
1 ? S(GLO) 513,7508 ..36 14 ,2709
13 GOH 7 .8031 2 3.9015
1 4 GGL 1 .1311 4 0 . 2 8 2 8
15 GHL 7.9171 4 1,9/93
16 Oh L 0.1659 2 0 , 0829
17 Sh ( GO )
~
—
97 . 6509 36 2.7125
1 8 SL (GO ) " . 20.5 . 1865 7 2 2 ,849o
19 gohl 4 .0349 4 1,0087
-21L_ SHLCRQ) I A31.L_d.32_4 72 . ... 1,6311
"?t-t/\ "\^Ct-~rULs4 '
ANALYSIS OF VaHI/Vn
C
t ' FUN DEPENDENT V A RI A b L E 1 135
SOURCE sun of squares 0 cG k
E
t S O
F
F RFEnON
MEAN SClUANh
1 mean 4357 .7670 1 43^7
. 7670
j£-
2 G
—
^
83.5013 2 41,7506
_3 q -—:i _ 83.2600 i_ 83.2600
4 h 8>.S8 r
X¥S>1
16.0236 1 15,0236
5 L /<$./& 52.2917 2 26 . 1459
6 GO 8 . 1661 2 4,0931
7 GH ' 2.5506 2 1.2753
8 OH 1.4100 1
,
1.4100
9 gl — 6.8007 4 1.7002
10 OL
JfcXr
0 . 4779 2 0,2389
11 HL
S ( no 1 ^
21 . 4886
1120 .1780
2
36
10,7443
31 , 1161
i« —
13
1 A GDI
~
31 .9033
. 2.6956
2
4
15,9517
0.6739
15
1.6_
17
1 8
GHL
Ohi J.4(T
31 . 8671
1 1 j 6 4 5.9
4
2
7,9668
5 , 8 2 3 U
SH(GO)
SL ( GO
)
117.9214
142^ 7 79 0
36
72
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19
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123
. 0155
4
72
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"SOURCE
136
r
SUN OF SQUARES DECREES OF KEAN SCUAKE
'FREEDOM
mean 168862.8686 168862 . *686
2 G 60.4820 2 30.2410
3 0 — 26 .2289 1 2 6 . ? 2 b 9
4 H T~^
L 5.6/
42.5089 1 4 2 .508
9
5 157 ,3453 2 78*6727
6 GO 343.5617 2 1 7 1 . 7 8 C 8
7 gh 6 . 3 2 8 8 2 3*1644
8 OH 9.9604 1 9 . 9 6 ' 4
9
10
GL
OL
23 . 9 0 0 2
3 .9588
4
2
5 . / 5 u
1,9794
11
12
HL
S ( GO
)
23 .2602
7083,7638
2
36
1 0 • 63 0
1
196 . 7712
13
1
4
GOH
GOL
53.4374
63 .-5195
2
4
2 6. / x 6
/
15.87 9
9
15
1 6
ghl —
OHL
64.0695
38.3017
4
2
16,0174
19.1508
X vj
17
18
SH(GO)
SL t GO) -
—
710.0629
1027 . 4362
3 6
72
19. 7240
14 . 2699
19
2 0
GOHL
SHL(GO)
7 1 . 8 0 1 0
1051.7943
4
7 2
17 .9502
14.6083
RLE \ yj
“SOURCE SUM OF SQUARES DEGREES OF
FREEDOM
MEAN SQUARE
Jz_
1 MEAN 178241
. 2657 ] 1762 41 .265/
2 G 65 , 2 4 h 7 2 37 .6223
3 0 — 85 .9835 1 65 .9835
4
5 u fS.it**'
126 .0129
593,6638
1
2
1 26 .0129
296.6319
6 GO 235 . 6613 2 117.8306
"7 GH 2,6 . 355 2 2 12 ,67 /6
8 OH 64.8129 1 64.8129
9 gl 79 . 6538 4 19.9135
10 OL 2 .4784 2 1 .7392
11 HL 20 . 8829 2 10 ,4414
12 S ( GO ) 4554 ,8562 36 126 .5236
13 GOri 47.2200 2 23.6100
14 GOL 95.7783 4 23.944
6
15 ghl 87.3762 4 21.8441
16 OHL - 24.0257 2 12.0129
17 SH(GO) 164 7 . 0057 36 45,7502
16 SL(GO) 1370 .2124 72 19,0307
19 G OHL 117.0571 4 2 9 . 2 6 a 8
20 SHL(GO) 1188,4514 72 16 ,5063
ANALYSIS Ot- VARIANCE FOR DEPENDENT VaRiADLE 1
SOURCE- sum of square.
S
DfcKREbS OF MEAN S O U A K E
F kl-Hr.Dh'
_r
1 mean 96682 . 9206 1 9 0
6
b 2 . 92 0 6
-v-
2 G y3.9S 1983.6965 2 991,8463
. 3 Q ___ __ _ _ 8.4700 A 8.4700
.... X
.4 H G.&&
kW-
167.0914 1 167 . 0914
5 L ?• 33 5Q9.5539 2 254 . 7769
6 GO ~ 33,6867 2 16 . 8433
7 Gh 16.3352 2 8 . 1676
8 OH 38 . 8929 1 38 . 8929
9 gl 128 .9675 4 32.2419
10 OL 67.5117 2 33.7558
11 HL £>.dZO**'
S ( GQ
)
415.9974
0952 . 9962
2
36
2 U 7 , 9987
248.6943
JL C.
—
13
1 4
GOH
c n 1 -
—
111.4867
11 4 ..0 2.7.4
2
4
55.7433
2 8 . 5 0 6 8 _
X_n—
.
15
16
ghl
0 H L
65.5260
15 . 8421
4
2
16 , 38 ID
7 . 9211
17
1
8
SH
(
GO )
SL GO )
874 . 3105
1965 . 9495
36
7 2
2 4 , 2 0 6 4
27 .3049
19
2.0
gohl --
SJiLLGO.)— -
208 . 0283
5 4 1 4 r 9095
4
72
D 2 .0071
33 . D 415
./C, a ~'K
~A^^?C^. -</
ANALYSIS OF VARIANCE FOR DEPENDENT VAPIArilfb 1 *39
SOURCE sum of squares DEGREES OF
frhf n n y
M t AN SQUARE
1 MEAN 117137.2048 1 11/137.2046
,
2 G V.*70 1001.2239 2 5 0 0 . 6 1
1
<y
3 n
•
. 32 . 3575 1 32.3575
4 H
_ MX
173.5032 1 1/3.5032
5 l &,*<? ' 364.0334 2 192
.
016 /
6 GO 264 . 3260 2 132 .1630
7 GH 137.5974 2 68.7987
6 OH 1 Q 6 . 4289 1 108,4289
9 GL " " 186.4266 4 46.606/
in OL 32.1450 2 16 .0/25
n HL 71.5545 2 35 , 77 73
i ? S ( GO ) 3672 . 8562. 36 102.023b
13 GOH 133.1579 2 66,5789
4_«lJlj6uL3 4 11 .5900
15 GHL 114.6624 4 28 , 6/00
16 OHL 55 ,_54l7 2 . 27.7708
17 SH ( GO ) 2462 . 8943 3 6 08 , 4137
1 8 S L ( G 0 ) 2472 . 2881 7 2 . 34.3373X u -
19 GOHL 112 .4919 4 26 .1230
2_Q_ SHI (GO). 23.3.2. -3.3 23 _Z2_ 32.393o
SUITED
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U
S.A.
— ^ ^ ^'<’ ^ ^/ "*^ ^ ft 7y)cyfj'L'\y<.
-/toL “ /ty^- ?/A/ lUO
^analysis of vaf/ianoe/ok dependent variable 1
SOURCE SUP OF SQUARES'” DEGREES OF MEAN SQUARE
^
FREEDOM
1 MtAN
** 43752 .0676 1 43 7t>2,0676
2 g s.sr* 40.1041 2 20 ,0520
3 0 1.1374 1 1 , 1374
4 H
_ Wfc— 0 . 3236 1 0 . 3236
5 L vo”^» 9,1573 2 4,5767
6 GO 0 . 8223 2 0*4111
“7 GH 0,3701 2 0 , 1850
6 OH 0.3193 1 0 *3193
9 gl 5,1352 4 1,2836
10 OL 0 .1881 2 0.0940
11 HL 1 ,4131 2 0,7065
12 S ( GO ) 130,9148 36 3 , 6365
13 GOH 0 , 7920 2 0 , 3960
14 GOL 5 .0301 4 1.2575
15 GHL 0,2609 4 0 ,0652
16 OHL 3 ,9858 2 0,9929
IV SH(GO) 33 ,2488 36 0,9236
18 SL(GO) 61 .4874 72 0 .6540
19 gohl 0 .3992 4 0 .0996
20 SHUGO) 51
,
6866 72 0.7179
/,
A K\ M^E^OR^DEPENDENT V ARABLE 1
SOURCE SUN 0 F’”S Q U A R E S DEGREES~OT MEAN"SQU ARE
FREEDOM
1
2
MEAN
G
‘ 49081 .1307
5,3865
1
2
49081,1307
2,6933
3
4
O 0.1467
0 .4442
1
1
0,1467
0 ,4442_
5
6
L
GO -
0,0332
8.9065
2
2
0 • 0 1 6 6
4.4533
ft A 7
7
8
GH
OH
0 ,0095
0 .4112
2
1
0 , u U 4 /
0.4112
9
10
GL
OL
0 , 7542
0,5022
4
2
U « 1 o o >
0,2511
_
~n i o o A
11
12
HL
S ( GO
)
0,2595
93.5595
• 2
36
U ltVO
2,5989
ft i Q? <
' 13
14
GOH
GOL
0 . 3846
0 .1741
2
4
u * x y c. o
0,0435
ft ft Q 7 Q
15
16
GHL
ohl
0 ,1116
0 .0904
4
2 0 . 0452 _
0,127s
'17
18
Sh(GO)
SL (GO)
4 ,5640
15,5226
$ 0
72 0 , 2156
n
.0734
19
20
gohl
SHL(GO)
0,2938
3 .4574
4
72 0,046
0
AyLtnnt- i^-LAod.<JUy - H
ANALYSIS Oh VARIANCE FOH DEPENDENT VARIABLE 1 i4i
SOURCE Sun OK SQUARES DEGhEbS OF
ERE£D.0H__
M t A i\| SUUArtfc
1 MEAN p 48350.3506 1 4o3d 0 , 350b
4.0376 2 1 , 5lbo
3 n Q..75 5.7 1 0.755/
4 H
5 l 4.6‘/^
X
6 GO
0.0048
8 .0549
1 .4069
1
2
2
0 . 0Q4o
4
, 0 27 d
0 ,7034
7 GH 0 .5028
D
4 0 , 2d 1
4
8 OH 0.1781 1 0,1781
9 gl 3.5238 4 0 , 6810
10 OL 0 .1543 2 0 ,0772
11
12
ML
S CGQ )
1 . 3526
70 . 1398
2
36
0 ,6763
1 ,948o
14
1 4
GO H
g n i o, o L
0 . 3622
8...349 0
2
.4
0 , 1811
2,0873
X- *
15
1 A
GH L
n w i
0 .4637
2,2555
4
2
0 .1159
1,127/
1-0
17
i ft
.SI LJ L
SH (GO) —
Si (GO)
26 . 0096
42,1897 _
36
72 _
0.7225
0,5860
1 O-.
19
__2.0
GCHL
SHI (GO.)
0 .5292
39.. 4 7.0.7 . -
4
72 ...
0 ,1323
0 ,5482
7/1 L'Hi- S-'L^C^cM cy -/71-nJ-CCU.jC^Z 77c6-/$-'U\^7tw t- '
ANALYSIS OF V Ah/l ANCh FUR OfcV t NUH N T M/ A R I A U L. k 1
T SOURCE SUM OF SQUARES DEGREES OF
E
142
Mfc A N SUUArtb
F
MEAN 52518.5722 52518. 572d
0.7074 0.353/
.3 Q__ 0-. 3U0 .8 1_ 0 . 3 1 0 o
4
5 /O:7f&-
0.0012 1
0.4620 2
0 ,0012
0.2310
6 GO 0.6067 2 0,3033
7 GH
8 Oh
9 GL
0.0537 2 0.026a
0.007 2 1 0 . 0 072
0,0206 4 0 • OQ 5 ^
10 OL 0 . 0129 2 0 , 0065
11 HL
12 s.c coxrm
13 GOH
ia aau —
15 GH L
i_6 am —r~-
17 Sh(Gn)—
18 S.L C..GQ-1
19 GOHL
20 SHI (GO) ~
0 . 0511 2 0 . 0255
1 1 t 7()33 36 0,3251
0.0007 2 0,0004
0 . H 4 4 5 4. 0., 0111.
0.0400 4 0.0100
0.0351 2 0 ,017s
0 . 6843 36 . 0.0190
1 .5456 72 _ 0 .021s
0 .0869 4 0 ,0217
1.1761 . 72 0 .0168
— ^.££LxLJ/ c O^yLJ^ —t^yijL. \A*J ^—^LCyC^o
ANALYSIS 01- VARIANT= for dependent variable i
l'+3
SOURCE sum op squares decrees of
FRPFUnK
MEAN SUliARb
£
1 MEAN 492,8006 1 492.8006
2 G 50 . 6973 2 25,3487
3 o . .37.10 67 . 1 _ 37,1067
/ ^
4
C: .
h ^
XXX
6
.
2859 1 6,2859
5
- -- \ •
/0.<5O 31 . 8510 c 15.925^
6 GO 7.4356 2 3 • 7 17 o
7 GH 2 . 3650 2 1 • 1823
8 OH 0.1032 1 0.1032
9 GL 6.0001 4 1,5000
10 OL
- 0 .7938 2 0 , 3969
11
1 3
HL
S ( r; n )
4.5074
3 9 7_._2-8.ll
2
3s
2.253/
1
1
. 0 3 5 6
_
13 GOH
RQi
GHL
OH 1
0.5147
4
.
4 82 7
2
4
0.2373
1 . 12 0 7
15
1 6
10 .6059
4.6654
4
2
2.6513
2 . 332 /
X-°
—
17
i a
LLL- —
Sh(GO)
Si ( s n
)
34 . 4976
111.2902
36
72
0.9563
1 . 545 7_
1.0—
19
2iL_
^
GOHL
ShLlfiPJ—:
2 . 3129
117.9261
4
72
0 .5782
1 . 637?_
i
vji
cx>
r\)
H-*
ANALYSIS OF V A K I A NC b F UK UbPtNUENT VARIABLE: 1 ,
3 SOURCE SUM OF SQUARES
t~
UfcGREfcS OF
-EKtEiLOt
144
MfcAN SOU A Kb
Mb AN 52.52158 32,5258
2 G —=~ 1.3008 2 0 ,6504
3 o 0 .0822 1 0 .0622
4 H 0 . G 0 7 2 1 0 . 0 072
5 L 0.0043 2 0,0022
6 GO * 0 .9347 2 0,467b
7 GH 0 .1165 2 0,0582
8 Oh 0 .0394 1 . 0 , 0394
9 GL ' 0 . 1149 4 0.028/
10 OL 0.2518 2 0 , 1259
11 HL — 0 .0162 2 0 .0 081
12 S ( Gil ) 17 . 9987 36 0,50 0 0
13 GO H 0 . 0108 2 0,0054
GOI ~ 0.0915 4 0 t.O 2 2 9
15 GHL "
' 0.0319 4 0,0080
1 6 OHI 0 . 0829 2 0,0413iv
17 Sh ( GO
)
—
1.4749 36 0 ,0410
1 8 SLCilO ) 4 , 21.67 72 0.0586
.... - X V*
19 GOHL 0 . 1245 4 0 ,0311
2_Q- SHL CGQl 1_. 8.7 6 9 72 0,0261
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U
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•
.
jS-
PRINTED
IN
U
S
A.
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tA±JlL^LUkj. ~ Zh 27L 6 \3-L^yiUL '
analysis OF’ VARIANCE FOR DEPENDENT VARIABLE 1
"SOURCE SUN OF SQUARES DEGREES OF
1^5
KEAN SQUARE
FREEDOM
1 MEAN 4;!sK 132.9945 1 132 , 9945
2 G b
,
66'* 1 21 ,9604 2 in ,9802
3 0 —
—
0,1560 1 0 . 156 0'
4 H
—
0 .1590 1 0 , 1590
5 L 0,0125 2 0 .0063
6 GO 0 ,5448 2 0 ,2724
7 GH
_ 0 ,7099 2 0 ,3549
8 OH 0,0000 1 0,0000
9 gl — 0,1548 4 0 .0387
10 OL 0,3503 2 0 .1752
11 HL 0,0030 2 0 ,0015
12 S ( GO ) 59 .2014 36 1 , 6445
13 GOH - 0 ,2020 2 0,1010
14 GOL 0,3445 4 0 ,0861
15 GHL 0,2969 4 0 ,0742
16 OHL 0 .0638 2 0 . 0319
17 SHTGCf) 5,2159 36 0,1449
18 SL(GO) 9 ,0686 72 0 ,1260
19 gohl 0,2028 4 0,0507
20 SHL(GO) —
—
6,3226 72 0,0878
ANALYSIS OF VAi4\ ANCE FOR DEPENDENT VARIABLE 1
SOUR CE SUN OF SQUARES DEGREES Or
FREEDOM
KEATs) SQUARE-
£
1 MEAN 217,8060 1 217.6060
2 G 3 .3944 2 1,6972
3 O — 0,0031 1 0,0031
4 H 0 . 2527 1 0,2527.
5 L — 0 ,4687 2 0 . 2343
6 GO — 4 .7089 2 2,3544
7 GH — 0 ,0503 2 0 ,0252
8 OH — 0 .3059 1X 0.3059
9 GL 1 . 1132 4 0 , 2783
10 OL 0.2941 2 0 . 1471
11 HL - 0,1143 2 0 , 0 572
12 S ( GO > 56 , 8507 36 1,5792
13 GOH 0 , 3416 , 2 0 .1706
14 GOL — 0 . 0261 4 0.0065
15 GHL 0 ,0530 4 0,0132
16 OHL 0 .1465 2 0 . 0 733 _
17 SH(GO) 3,2239 36 0,0696
18 SL(GO) 13 .0194 72 0 ,1806
19 gohl 0 .0976 4/ 0 ,0244
20 ShL(GO) 2.6728 72 0 , 0 3_7
1
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IN
U
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^ TDs^h^ZbL - h/aSL^C<}^
analysis of VARIANCE FOR DEPENDENT V a R I ABLE 1 146
SOURCE ‘ Sun of squares DEGREES OF
freedom
mean square
r
1 MEAN A- 913 . 3336 1 913 , 3336
2 G 8 .9170 2 4 .4585
3 0 1.8088 1 1 ,6088
4 0.0201 1 0,0201
5 l srsJ: 7 .1361 2 3 . 5 6 8 C
6 GO 4 .6450 2 2 • 3 2 2 5
7 GH 2 .7176 2 1,3588
8 OH 0 .1267 1 0 ,1267
9 GL 2,5675 4 0 , 6419
10 OL 0 ,1876 2 0 , 0938
11 HL 2.0737 2 1 , 0369
12 S ( GO ) 119.7978 36 3 , 3277
13 GOH 0 , 7998 . 2 0 , 3999
14 gql 6.$<r - 13,6175 4 3,4044
15 ghl 0,8913 4 0,2228
16 OHL 1 ,912.3 2 0 ,9561
17 SH(GO) 34 ,6894 36 0 ,9636
18 SL(GO) 44,1492 72 0,6132
19 gohl 2.5804 4 0 .6451
20 SHL(GO) 36 ,4629 72 0.5342
^ANALYSIS OF VARIANCE FOR DEPENDENT VARIABLE 1
S~QUR C^E SUM OF SQUARE'S DEGREES OF MEAN S fj U A R
E
FREEDOM
r
1
2
mean
G
563,0170
2.3890
1
2
563,0170
1.1945
3 0 0 . 0296 1 0 ,0296
—^4 H A- 0 . 3337 1 0.3337
—>5 L *4. VO
1 1,7515 2 0 ,6758
6 GO 1 .6118 2 0.8059
7 GH 0 .0865 2 0 ,0433
—^ 8 OH 0 . 2914 1 0 ,2914
9 GL 0 ,8083 4 0,2021
10 OL 0 .4307 2 0 ,2153
11 HL 0 .0660 2 0 , 0330
12 S ( GO
)
43.5265 36 1,2091
13 GOH 0.3509 2 0,1755
14 GOL 0 ,0479 4 0 ,0120
15 GHL 0.1777 4 0,0444
'—>16 OHL V. 5 O 0 .4031 2 0 ,2015 _
17 SH(GO) • 2.9207 3 6 0 , 0811
18 SL<GO) 14.3196 72 0,1959
19 gohl C .0353 4 0,0056
20 SHL(GO) 3,2265 72 1 1 CD CD s
FORM
1413
PRINTED
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U.S.A.
Z/Lisn
analysis of V .. — tti UJo-'^d-j —i A n c t for Dependent variable i
*sourcf SUM OF squares degrees of
F R E E D 0 M
• t A \ SQUARE
f
1 MEAN 1760. 1429 1 17*6*0
. 3 429
2 G 73.9502 2 36 . 9 751
3 0 73 .4668 1 71 . • 67
4
5 u /o>JI***
0 .4629
8? .0950
1
2
0.462 9
4 .0475
6 GO 27.3082 2 1*3 • 65 4
1
~7 gh 0 . 4860 2 0.243U
8 OH 0 , 9 4 1
1
1 0.9411
9 GL 10,4376 4 ? . 6094
10 OL 0 .4158 2 0.2079
11 HL 4.1737 2 ? .0658
12 S ( GO ) 1 3. 4 5 , 8 9 8 6 36 31.8305
13 GOH 0.8667 2 0.4834
14 GOL 19.6092 4 4 .9023
15 GHL 14 . 8681 4 3.7170
16 OHL 4 . 3953 2 2 . 1977
17 SH(GO) 48.3433 3 6 3 . 3429
18 SL(GO) 188 .0357 72 2,6116
19 gohl — 17.1683 4 4.2921
20 SHL(GQ) 209 . 2567 72 2 .9063
sfiA.
' k M * I V c r nr w a/l>
"SWRCF "SUTTHF
-
!SWARFS DEGREES 0
T
FREEDOM
"HE A"N S QU A R E
i/>
D
Z
D
nc
u.
1
2
MEAN
G
2866,1191
0 ,1149
1
2
2866,1191
0 ,0575
3
4
0
H
0.1729
0 .0232
1
1
0 , 1729
0 . .232
5
6 GO
""
0 . 074
1
0 .3433
2
2
0
,
u 37 _
_0 ,1717
7
8
GH
OH
0.0018
0 .0134
2
1
0,0009
__G
_,
013 4
_
9
10
gl —
OL
0.4056
0 . 1960
4
2
0 ,1014
0 , 0980
_
11
12
HL
S ( GO )
0.0830
3 .9323
2
36
0,0415
Q.,1092
13
1 4
GOH
GOL
0,0097
C .4259
2
4
0 » U U 4 8
0 . 10 65
" h i Q
15
16
GHL
ohl —
0.5277
0.2427
4
2
0,1319
0 , 121 3
r, n O 1 Q
17
18
SH(GO)
SL(GG)
0 .7894
3 .4615
36
72
U f Utl7
0,0481
n riQI ft
' 19
20
GOHL
SHL(GO)
0.3672
6 . 7462
4
72 0 , 0937
V
S
fl
Ml
031NI-W
148
SOURCE SUM of SQUARES ' DEGREES of
FREEDOM
mean square
__s1 MEAN 2828.9411 1 2828 . 9411
2 G * 0.0218 2 o , n 109
3 0 — 0,0052 1 0 ,0052
4 H 0 .0148 1 0 . 0148
5 l 0.0410 2 0 . 0205
""
6 GO 0 . 0787 2 0 .0394
7 gh 0,7377 2 0 , 3689
8 Oh 0,0058 1 0.0056
9 gl 0 .0791
,
4 0 , 0198
10 OL 0 .1329 2 0 ,0665
11 HL 0 . 2698 2 0 , 1349
12 S ( GO
)
0 .8347 36 0 .0232
13 goh 0 ,1057 2 0 .0529
14 gol 0.3753 4 0 ,0938
15 ghl 0 .0957 4 .0239
16 ohl 0.2620 2 0,1410
17 Sh(GO) 2.7827 36 0 .0773
16 SL(GO) 3 .8781 72 0 . 0539
19 gohl O'. 0793 4 0 ,0198
20 ShL(GO) 3.0411 72 0 ,0422
v
<
149'geuG.
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ANALYSIS OF VARIANCE: EUR DEPENDENT VARIABLE 1
“3 SOURCE SUM OF SQUARES DEGREES OF
F R HP n Of*
KEAN SQUARE
•
96//3, 04321 KEAN 96773.0432 1
F
2 G 368.5638 2 184.261V
3- xl : 3 7 . ft 7 ft 1 <7 . ft 7 R 1
4 h 57.6200 1 57,6200
5 L 5.1907 2 2.5954
6 GO 146.3708 2 73,1854
7 GH 34 .4613 2 17 .2306
8 OH 2.1175 1 2,1175
9 GL 14 . 2205 4 3 , 5551
10 OL 9 . 4815 2 4.7408
11 HL 5 . 4901 2 2,7450
12. S ( GO ) 6172.5590 36 171.4600
13 GO H 5 . 5914
r>.
c 2 , 7957
14 GO 1 . 18.5092 4 4,6273
15 GHL 41.5640 4 10,3910
16 OHL 16 , 0736 . .. 2 . 8 , 0 36o
17 SH ( GO
)
374 . 0648 36 10,3907
18 SL(GO) 322 ,6681 72 . 4 ,4615
19 gohl " — 10.7000 4 2,6/50
. .20 5 h L.LGH.) - .. .. ... 41.7.. 7.22.4. 72 5.601/
CORE
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FORMS.
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HO
FORM
1-513
PRINTED
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U.S.A
ANALYSIS OF V/Rf^NcE ( OK DEPENDENT VARJAdLE
'&&» >
’/two
SOURCE SUM OF SQUARES DEGREES OF
FREEDOM
M t A N SQUARE
959,63451 MEAN 959 . 6345 1
2 G 5.3317 2 .2,6656
.3. 0 0,1535 1 0 . 1 5 3 p
4 H 0.1372 1 0,1372’.
n
. 0205 0,0102
6 GO "
_
'
,
J-
0 . 5534 2 ^0 ,276/
7 GH 'V 1 0,4725 2 0 ,2363
8 OH 0 .0149 1 0 ,0149
9 GL 0 . 1977 4 0 ,0494-
10 OL 0 .1623 2 0 . 0811-
11
1_2_
13
JL4
HL
S ( GO
)
GOH
GOL
.
l -Cl<, i
0 .0805
37.1706
0 . 0310
__0_, 2 35 9
3 6
2
4
15 GH L 0 .0397 4
16 OHL 0.1394 2
17 SH(GO) ' 1 . 3864 36
18 SL ( GO
)
3,6 0 6.8. . 72
19 GO HL 0 .0591 4
_2H - SHL(GP)
_7 ,1,1^12 7 2
0 . 0 4 0 8
1 . 0325__
0 ,0155’
0
,
0 o c‘ 0,
0 . 0 099
0 , 0 697
0 ,0385
0 , 0 5 0 1
0,014b
0,0160
Appendix 3
Comparisons of Variances of the Subjects Within
the Good Premorbid, Poor Premorbid, and
Normal Control Groups for all
Measures Examined
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